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ShowfT  wtih 
opftOQiii  touch 

Tempo  S-1 

The  first  and  most  thoroughly  field 
tested  hand-held  synthesized  radio  available. 
800  channels  in  the  palm  of  your  hand. 
Simple  to  operate.  (You  don't  need  a 
degree  in  compufer  programming) 

•  Heavy  duty  battery  pack  allows  more 
operating  time  between  charges. 

•  External  microphone  capability 

•  The  lowest  price  cvcr,„$259,00 

•  The  S-IT  (With  touch  tone  pud 
fnsfoWedi..$289.00 

The  Tempo  lina  also  faatures  a  fine  line  of  extremefy  compact 
UHF  and  VHP  pocket  receivers  They're  low  priced, 
dependable,  and  available  with  CTuSS  and  z-lone  decoders. 
The  Tempo  f  MT-2  &  FMT-42  (UHF)  provides  excellent  mobile 
commufiications  and  features  a  remote  control  head  for  hide- 
away moyntrna. 

The  tempo  FMH-42  (UHF)  and  the  NEW  FMH-12  and  FMH-15 
(VHF|  micro  hand  held  transceivers  provide  6  channel 
capability,  dependabilily  plus  many  worthwhile  features  at  a 
fow  price.  FCc  type  accepted  models  also  available. 
Please  call  or  wrrte  for  complete  informatmn.  Also  available 
from  Tempo  dealers  throughout  the  US.  and  abroad 


the  first  in  synthesized^ 
portables  gives  you 
the  broadest  choice 
at  the  lowest  price  ^ 

•••ttiefieui 

^  The  only  synthesized  hand-held  offering  5  watts 

output.  (Swiichable  far  1  or  5  watt  operation) 

*  The  same  dependability  as  the  time  proven  S- 
Circuitry  that  has  been  proven  in 
more  than  a  million  hours  of  operation. 

*  Heavy  duty  battery  pack. 
^  External  microphone  capability. 
^  The  S-5's  exciting  low  price.. .only  $299.00 

*  With  touch  tone  pad  $339,00 


SUPPLIEO  AGCESSOHrES 

Tetescoping  whip  aniema,  ni-cad  battery 

pack,  cfiarger 

OPTtOMAL  ACCESSORIES 
12  ButiGn  touch  tone  pad  (tmt  installed): 
$39  •  16  Button  touch  tone  pad  (not 
installed):  S4e  •  Tone  burst  generator: 
$29,95  •  CTCSS  sub-audible  lone  control; 
$29  95  •  Rubber  flex  antenna:  $8  •  Leather 
holster:  S16  •  Cigarette  lighter  plug  mobile 
charging  unit:  $6  •   Matcninq  30  wan 
outpjt  f3  8  VCO  power  amplifier  (S30): 
S89  •  l^atching  BO  wall  output  power 
amplflier  (S30)  SU9 


SPECtFICATlONS 

Frequency  Coverage:  144  to  t4a  MHz 

Channel  Spacing        Receive  every  5  l<Hz. 

transmit  Simplex  or 

±600  kHz 
Power  Requirements;  9.6  VDC 
Current  Dram;  17  rrra-stanritiy 

900  ma-transmil 
Antenna  Impedance:  50  ohms 
Dimensions:  40  mm  x  62  mmx 

170  mm  (1  6   j«  2.5" 

K  6.7 ') 
Weiciht.  17  02 

Sensitivity  Better  than  ,5 

micfovolis  nominal  tor 

20  db 

Ihe  Tempo  S-2 

Tempo  is  first  again.  This  time  with  a  superior  quality  synthesized  220  MHz  hani 
held  transceiver.  With  an  S-2  in  yourcarorpocketyou  can  use 220  MHz  repeaters 
throughout  the  U.S.  ll  offers  all  the  advanced  englneermg.  premium  quaNty 
components  and  exciting  features  of  the  S-1.  The  S-2  offers  100D  channels  in  an 
extremely  lightweight  but  rugged  case.  4 

I f  you Ve  not  on  220  this  is  the  perfect  way  to  get  started.  With  the  addition  of  the  S- 
25  (25W  output)  or  S-75  (75W  output)  Tempo  solid  state  amplifier  it  becomes  a 
powerful  mobile  or  base  station.  If  you  have  a  220  MHz  rig.  the  S-2  will  add 
tremendous  versatility,  Hs  low  price  includes  an  external  microphone  capability, 
heavy  duly  ni-cad  battery  pack,  charger,  and  telescoping  whip  antenna.  I 

Price... $349,00  With  touch  tone  pad.. $399.00 

TEMPO  VHF  &  UHF  SOLID  STATE  POWER  AMPLIFIERS 

Boost  your  slgnaL  .  *  give  it  the  range  and  cfartty  of  a  higli  powered  base 
station  VHF  (135  1o  175  MHz) 


Drive  Powef 

Output 

Model  No 

Price 

2W 

t30W 

130A02 

S209 

ICWV 

t30W 

130A10 

StB9 

30W 

T30W 

13OA30 

St99 

zw 

aow 

a43A02 

St69 

10W 

SOW 

80A10 

SI  49 

30W 

eow 

80A30 

S159 

2W 

sow 

50A02 

S129 

2W 

30W 

30A02 

S  89 

UHF  (400  1o  S12  MHz}  mod^lt,  tower  power  and  FCC  type  accepted  fnodHt 
m\3Q  avsilable. 


TOU  Tmt  ORDER  NUMBER:  18001  421-663? 

For  all  s rales  eicept  California 

(^lif  fes»defits  pieas«  call  collect  grt  mjr  regulaj  numbers. 

11240  W.  Olympic  Blvd.,  Los  Angetss,  Calif.  00064    213/477-6701 
931   N.  Euclid,  AnaKeim,  CallL  9280t  714/772-9200 

Buller.  Missouri  64730  «^34  816/679«3t27 
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Announcing  the  Heathkit  VF-7401 
bter  FM  Digital  Scanning  Transceiver 
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VF-7401 


Optional  Mlcoder 
[]  Microphone,- Auto 
Pdlch  Enc&dar  lets 
you  phone  iJirough 
repeaters  with 
cmto  pcrlch  input. 
Dro  ws  power  Irooi 
ihe  7401,  so  no 
xutke  battery 
is  necessary. 


The  Squelch 
Control  dl&o 
I  unctions  as  the 
receiver  s  sensi- 
tivity control  to 
&1op  scozming 
only  upOD  iiic«'p- 
tion  of  ^hill- 
qxiieting' sig  ^ 
nola,  sBppizig 
the  wectk  ones. 


;< 


The  100  kHi 
Selector  button 
controlg  the  VF- 
7401  "s  luniDg  in 
iQOkHzincre- 
ments  The  7401 's 
1  MHi  Selector 
bufloo  lets  you 
choose  cmy  1  MHz 
segment  oJ  the 
2-meter  band. 


The  10  kHi 
Selector  advancei 
in  10  kHz  ateps.  In 
SccTxi.  as  It  re 
cy cleft  from  "9" 
to'Or  it  also 
caujaes  the  IDO 
kHz  readout  to 
advance  by  one 
digit.  Depress 
once  to  resume 
scan  function. 


w  criz 


itiux^. 


The  0  kHz  SkHi  Switch 

givos  you  ortKrffeciire 
r  otSOOr  er 

chaJitteU  tti  ^  kJrijfi  iiteps, 

DlmBright  Switch 

Igrbnah*  illumiriaiiG& 
<9n7e<:  yieod-out 

ood  meter  for  daytim^i 
and  ic  ritensity  lor 

sate  mo&tie  op^ation 
o1  night. 

The  MaQudl/Scan 
Switch  le1$  yi^u  choose 
your  frequency  mao- 
ually.  Qi  hoTfe  the 
VF  7401  find  an  active 
choxudel  for  you. 

Lock  Laich  Switch, 
in  Scan  Latch  mode, 
a  charinel  latch* up 
fitgnal  inhibits  scan 
circuits  when  signal 
ia  detected.  KxtvA  the 
7401  stays  on  thai  fre- 
quency. If  il  detects  a 
4-B  second  bteak  In 
tocefved  signals  scran- 
ning  restime^.  In  the 
Scan  ^  Lock  mode,  gnoe 
the  receiver  scans  too 
signaL  il  remajns  on 
that  chamiei  vmtil  reset. 


More  features  that  make  the  VF-7401  the  2-meter  rig  that  belongs 


Ko  more  searching  through  repeater 
guides  while  mobiling  in  unfamiliar  ter- 
ritory-your  new  Hetithkit  VF  7401  will 
find  the  active  channels  for  yon*  Il  will 
even  alert  you  to  band  openings.  You're 
going  to  enjay  bttilding  your  VF-740L .. 
and  you're  going  to  love  using  il.  The 
VF-740i.  the  ultimate  2-meter  rig..  Jrom 
the  more  than  200  Hams  at  Heath, 

«  Adjustabie.  15  watt  (nominal),  solid- 
state,  narrow^ band  FM  Transceiver*  Fully 
synthesized  digital  circuitry  provides 
full -band  coverage  without  need  for 
added  crystals. 


•  AH -new.  state-of-the-art  circuits  pro- 
vide the  exciting,  exclusive  features  of 
1  MHz  bandwidtn  scanning ,  and  Scan 
Lock/Latch  capability  on  2-meters. 

•  A  receiver  hotter  than  Heath's  HW-2036A 
features  dual -gate  M  OS  FET  front -end 
lo  minimize  overload  and  adjacent - 
channel  interference* 

•  Tower-up"  on  a  pre-programmed 
frequency  of  your  own  choice,  such  as 
yout  favorite  repeater. 

•  Convenient  detachable  mike  using 
4 -pin  connector. 

SEND  FOR  FREE  CATALOG 


in  your  shack  and  vehicle 

Power  to  the  Micoder  11  Microphone 
(ii  used)  eliminates  need  for  a  battery* 

Sturdy  30-239  rear *ponel  antenna  jack. 

Chassis -mounted  power  ond  external 
speakei  plugs. 

Improved  synthesizeL  rfiminating 
need  for  panel  mounted  sync  lock  light. 

lUning  loi  Power  Ampliiier  and  output 
power  levei  adjustment  is  accessible 
without  removing  case. 

Capability  of  mobile  or  base  operation 
(with  Model  VFA -7401-1  AC  Power 
Supply  - 13*8  V  at  4A  nominal.  Iransmit), 


The  new  VF-7401  is  featured  in  the  latest  Heathkit  Catalog.  For  a  free 
copy  write:  Heath  Com  pan  v  Dept.OI  1  -6&4.  Ben  I  on  Harbor,  Ml  49022.  Or 
visit  the  nearest  Heath ku  Electronic  Center  In  the  U.S.  or  Canada  where 
Hedthkit  products  are  dispioyed.  sold  and  serviced.  See  the  white  pages 
of  your  phone  book  for  location.  In  the  U.S.«  Heathkit  Electronic  Centers 
Qt&  units  of  Veri technology  Electronics  Corporation, 

This  device  has  not  been  approved  by  the  Federal  Communications 
Commission,  This  device  is  nol,  and  may  not  be.  offered  for  sale  or  lease, 
or  sold  or  leased  until  the  opprovoJ  of  the  FCC  has  been  obtaiaed. 

Heathkif . 


THERE'S  MORE  FOR  THE  HAM  AT  HEATH! 
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Info 


MOflUSCflptS 

OonlritMitKms  in  the  fotm  of  many- 
Kfipls  mih  drawing!  am^Of  pliolo- 
f|ra|)ti$  are  welcoinie  aurnl  will  be  c<^ 
sidered  tof  pcssit>le  public^tioii.  We 
can  a$94Jfne  no  respo-n&itsHJty  for  'oss 
or  damage  to  any  materisK  PJease 
enclose  a  clamped,  seSfadcJregsedt 
enweiopfl  wHh  each  submission.  Pay 
menE  Jof  ihe  use  ol  any  unsoUcKed 
maienel  wMI  be  made  upon  accep- 
tance. All  contributions  should  b^  di' 
rected  lo  the  73  edilortal  offices 
''Now  lo  Write  fof  t^'  guidelines  are 
avaiialt^  ypofi  mqu^t 

Editorial  Offices; 

PineSlree! 

Peierborough  NH  034SS 

F^tione:  603  9243873 

Adveftisiag  Offices: 

Brr\  SI  reel 

PelertkOidugn  NH  03458 

Phofi©:  603^4*7138 

Circulation  Offices: 

Elm  SI  feel 

PetQibovoygh  NH  03458 

Phone:  603^24-7296 

Subscription  Rotes 

In  Ihe  Linbted  States  and  Possc^ssions 
One  Year  (12  issues)  $25XlQ 
Two  Years  (24  Issues)  $38.00 
Thfee  Years  i36  iwue^l  $53.00 

Elsewherej 

Canaoa  — 527.00/1    y^af  only.   US 
lunds,  Foreign  surlace  mail — S35.0tyt 
y&ar  o^l^.   US    turtds    Foreign  Ait 
mail— S62  ODft  year  only,  U.S.  lunds. 

To  subscribep 

renew  or  change 
on  oddressi 

Write  to  73  Magaitfi^,  Subscription 
Depaflm«nt.  PO  Bok  03i.  Farming 
dt&i€  HY  11737.  For  rO'ne^alB  ant} 
ciftangtta  of  ack^^sa.  include  ttte  mdr 
{Stess  label  fiom  yoyf  most  reccnl 
lESue  0f  73.  For  gill  subscf^plions.  in* 
elude  your  nam*e  and  ati^te^s  as  well 
as  those  of  gift  recipients  Po^imaster 
Send  form  **3&79  lo  T3  Magazme,  Sub 
scrlpfionServiees^  P.O  Sox  931.  Farm- 
ingdale.  NY  11737. 

Subscription 

problem  or 
question! 

Write  fO  Til  Mag^ms,  Subscription 
De|>eftment,  PO  Box  93 1.  Farmingdal© 
NY  11737.  Please  include  an  address 
label 

73  M&gaitRB  (ISSN  00^-90 10|  is  pub 
lished  monthly  by  73,  Inc..  BQ  Pine 
Street.  Peterborough  NH  0345a.  Sec- 
ond class  postage  paKl  it  Peterbor- 
ough NH  03463  and  at  additional  m^l^ 
ing  oftices  CkipyrigtX  (c|  1980  by  73, 
Inc.  All  iighis  resented  Ho  pan  of  this 
putilicalion  may  be  repf  tnied  or  Qihm- 
wise  neproduced  wiihoul  writlen  per- 
mig^ian  Ifom  the  publisti@r  Miicrofilm 
Edil ion— University  Microfilm.  Ann 
Aitoor  m  48106 
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HEVER  SAY  DIE 

ec//tor/a/  tDy  Watyne  Green 


A  HAM  CAREER? 

Why  not?  i  chose  thai  avenue 
for  enjoying  both  my  hobby  and 
my  life  and  Tve  had  so  much  fun 
"working"  that  it  almost  makes 
me  feel  guilty.  The  brand  new 
Swan  rig  just  arrived  and  we 
naturally  have  to  check  it  out  on 
the  air  to  see  how  i(  works. 
That's  work?  Well,  it's  a  bit  more 
difficult  to  sit  down  and  write  up 
the  results  so  the  readers  will 
know  more  about  the  rig  and 
have  a  valuable  second  opinion 
. . .  partfculariy  when  the  ham 
shack  offers  comparison  oper- 
ating with  the  Scorn  701,  the 
Yaesu  901,  and  other  late  model 
rigs. 

Just  look  over  the  last  few 
issues  of  73  Magazine  as  com- 
pared with  OSfand  I  think  you'll 
see  why  we're  looking  for  people 
to  help  us  put  out  our  magazines 
and  books.  For  example,  if  you'il 
count  the  pages  of  articles  in 
the  May  and  June  issues  of  the 
two  magazines,  you'll  find  that 
73  has  250 7e  more  pages  of  ar- 
ticlesf  That's  two  and  a  half 
times  as  many..,  and  that 
means  It  takes  us  a  lot  more 
work  to  get  73  ready  for  printing. 

Sure,  amateur  radio  is  in  the 
doldrums  these  days,  but  with  a 
good  crew  here  at  73, 1  think  we 
can  do  a  lot  to  help  the  hobby 


get  moving  again.  Obviously  I 
can't  do  all  that  alone , ,  Jt 
lakes  dedicated  hams  working 
to  edit  and  prepare  articles  for 
publication,  to  edit  books  for 
publication,  to  keep  in  touch 
with  the  manufacturers  and 
dealers  for  ad  sales  and  product 
promotions,  to  keep  after  firms 
who  are  giving  hams  shoddy 
treatment,  and  to  keep  abreast 
ot  what  is  going  on  in  amateur 
radio  all  over  the  world. 

I  can  help  amateur  radio  best. 
I  suspect,  if  I'm  able  to  get  away 
and  help  bring  hams  into  ham- 
fests  with  my  talks , .  Jf  Tm 
able  to  get  to  Washington  to  tafk 
with  the  FCC  people . , .  to  talk 
with  Congress  (I  am  and  have 
been  a  registered  lobbyist  for 
amateur  radio  for  years) . .  .  and 
have  the  time  to  visit  lesser- 
developed  countries  to  push  (or 
the  development  of  amateur 
radio  clubs  which  will  benefit 
those  countries. 

We're  looking  for  hams  who 
are  enthusiastic  enough  about 
amateur  radio  to  make  it  their 
life . . .  and  who  will  be  able  to 
help  select  the  articles  we  are  to 
run,  work  with  authors  to  get 
special  articles,  sell  ads.  keep 
track  of  new  products,  help  with 
circulation  efforts,  and  handle 
the  dozens  of  other  tasks  which 


NOTAXES^ 

Looking  for  a  job?  73  is  currently  seeking  applicants  forone 
of  its  top  staff  positions.  In  addition  to  being  a  non-smoker, 
the  qualified  candidate  will  be  a  ham  with  an  outstanding 
knowledge  of  electronics,  an  excellent  command  of  the 
English  language,  and  experience  as  a  working  journalist.  We 
offer  a  competitive  salary,  fine  fringe  benefits,  and  excellent 
working  conditions— as  well  as  the  opportunity  to  live  and 
work  in  beautiful,  tax-free  Mew  Hampshire.  Interested  parties 
should  respond  with  resumes  to:  Director  of  Personnel,  73 
Magaiine,  Elm  Street,  Peterborough  NH  03458. 


it  lakes  to  put  out  an  interesting 
and  valuable  monthly  ham  mag- 
azine. 

By  now  it  shouid  be  no  secret 
that  we  hire  only  non-smokers, 
so  the  air  is  sparklingly  clean  in 
our  offices.  And  despite  our  size 
(130  people  in  all  at  last  count], 

things  are  remarkably  unstruc- 
tured. This  is  a  problem  for 
some  people  and  a  blessing  for 
others.  It  allows  growth  in  just 
about  any  direction.  One  of  our 
top  ad  sales  people  started  in 
the  shipping  room.  The  Assis- 
tant Publisher  arrived  with 
nothing  particular  In  mind  and 
was  started  out  editing  books 
. .  .  now  he  almost  runs  the 
place-  Others  have  come,  put  in 
as  little  ol  their  40  hours  a  week 
as  possible,  and  have  gone  no- 
where. 

After  visiting  much  of  the 
world  and  most  of  our  country,  ( 
can  honestly  say  that  there  is  no 
place  that  Tve  visited  which  I 
would  trade  for  this  small  se- 
cluded corner  of  New  England. 
The  cJimate  Is  fantastic  ...  a  bit 
cooler  than  New  York,  with  pure 
clear  air  always,  too  little  snow 
in  the  winter,  and  not  too  hoi  in 
the  summer  It  is  a  state  where 
vacations  are  the  major  in- 
dustry . , ,  with  vacationists  just 
about  all  the  year  around,  Peter- 
borough  is  protected  from  this 
by  being  in  a  little  valley  of  its 
own.  Housing  Is  a  difficult  prob- 
lem in  Peterborough  itself,  but 
the  surrounding  towns,  which 
use  Peterborough  as  a  shopping 
center,  offer  bargain  housing  as 
compared  to  most  areas  of  the 
country. 

One  other  thing when  you 

work  in  the  ham  business,  you 
soon  get  to  understand  much 
more  about  the  political  aspects 
of  amateur  radio.  You  learn 
things  about  the  ARRL  thai  few 
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ENXA/OOD 

.  pactsetitr  in  amattur  radio 


TRJO-KENWOOD  COMMUNICATIONS  INC. 

1111  WEST  WALNUT  /  COMPTON,  CA  90220 


Hand-shack. 


Synthesized, 
big  LCD, 
10  memories, 
scamiine,  DTMF 

^-^  Touch -Tone  ^ 


Put  a  ham  shack  in  your  hand.  The  TR-2400 
is  the  ideal  hand-held  for  2  meters  FM.  It 
features  a  large  LCD  readout  that  can  be 
read  In  direct  sunlight  or  in  the  dark,  5-kHz- 
step  PLL  synthesized  operation,  10-channei 
memory^  scanning,  and  lO'^button  autopatch 
DTMF  encoder. 

TR-2400  FEATURES: 

■   Large  LCD  digital  readout 

Rr  ;  \.-i[}\e  m  direct  sunlight  (better  than  LEDs). 
Readable  In  the  dark  (with  lamp  switch).  Virtually 
no  current  drain  (much  less  trian  LEDs)  and  dis- 
play stays  on.  Rugged  and  dependable  in  fiol  or 
cold  temperature  farfges.  Shows  receive  and  trans- 
mit frequencies  and  memory  channeL 

*  5*kHz-&tep  frequency  selection 

PLL  synthesized  keytJoard  channel  setedion  sys- 
tem. No  "5  up*  switch  needed.  Selects  from 
144.000  to  147.995  MHz. 

*  UP/DOWN  manual  scan 

Single  or  fast  continuous  S-kHz  steps  from  143.900 
to  148.495  MHz  fof  Amaleuf  and  MARS  or  CAP 
simplex  or  repeater  operatron. 

*  10  memories 

Retained  with  battery  backup  (only  OM  mA).  "MO' 
fnemory  may  be  used  to  shift  the  transmit  frequency 
any  desired  amount  to  operate  on  lepeatefS  with 
nonstandard  split  frequencies, 

"   Built-in  autopatch  DTMF  (Touch -Tone  J  eneoder 

Uses  all  16  buttons  of  keyboard  while  transmitting. 


CONVENIEf^T  TOP  CONTROLS 
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Autc^matic  ifi#fnory  scan 

Checks  all  10  memory  channels.  ProgrammafaJe 
to  Jock  automatically  on  either  BUSY  (signal  pres- 
ent) or  OPEN  (no  signal)  channels. 

Sub  tone  switch 

Activates  sutaaudible  tor^  encoder  (not  Kenwood- 

supplied^ 


Repeatef  or  simplex  operation 

Convenient  mode  sw^ilch  shifts  Irafismrl  frequency 
-600  l<Hz  ot  '600  kHi  or  to  the  frequency  stoied 
m  'MO"  memory. 

Reverse  operation 

Nonlocking  switch  shifts  receiver  to  transm^t  fre- 
quency and  transmitter  to  receive  frequency. 

Extended  operating  time 

With  LCD  and  overall  low-cunent  circuit  design. 
Only  draws  al^oul  2B  mA  squelched  receive  and 
500  mA  transmit  (at  IS  W  RF  output)*  for  longer 
operating  t^me  between  chaiges. 

Two  foe  It  switches 

Prevent  accidental  frequency  change  and  acci- 
dental transmission. 

8NC  antenna  connector 

Easy  to  connect  external  antenna. 

LCD  "^arrow^  indicators 

Show  'ON  Alft.'  "MR*  imemory  recall),  "BATT^ 

(battery  slatys).  and  'LAMP*  switch  on 

High-iiTTpact  case  and  zinc  die-cast  frame 
Eictremeiy  rugged  with  antenna  counterpoise. 

External  PTT  microphone  and  earphone  connectors 

Easiiy  accessit3ie  on  right  side  of  tfansctiiveL 

Compact  and  lightweight 
Only  2-13/16  inches  wide.  7*9^6  inches  high,  and 
1-7/S  inches  deep-  Weighs  only  162  pounds  (in- 
cluding antenna,  battery,  and  hand  strap). 

Microphone  PTT  and  audio  termmals 
Charger  terminal 

Earphone  Jack 

STANDARD  ACCESSORIES  INCLUDED: 

Fu- >irjfe  rubberized  antenna  with  BNC  connector 
Heavy-duty  t450-mAh)  NiCd  battery  pack 
Extemahstandby  (PIT)  plug 
AC  charger  •   Esrtemal^microphone  pfug 

Hand  strap  •   Earphone 

NOTE:  Price,  spectffcauons  subject  to  change  with- 
out notfce  and  obtigatioo. 


OPTIONAL  ACCESSORIES: 

•  ST-1  base  stand  (shown)  which  provides  L5- 
hour  quicl(  charge  and  automatic  switch  to 
trickle  charge,  floating  charge  (opeiate  while 
charging),  4-pin  connector  for  dynamic  mi- 
crophone, and  SO -239  antenr^  connector 
BC-5  DC  quick  ehafgei  tT.5  to  2  0  tiours) 
LH-1  deluxe  leatfier  case  <!op-graln  cowhide) 
PB-24  extra  battery  pack  with  charger  adapter 
BH-1  belt  hook 
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outside  of  Iheif  directors  know. 
You  learn  who  really  are  the  bad 
guys  and  who  are  the  good  guys 
. . .  and  there  are  plenty  of  both. 

Jf  you're  interested  in  making 
both  amateur  radio  and  pubhsh- 
ing  a  career,  dfop  r^e  a  line  and 
tetl  me  what  you  think  you  might 
be  able  to  do  for  us  . .  .  and  what 
experience  you've  had  which 
qualifies  you- 

What  about  our  prospects? 
Well,  with  Ihe  ARRL  admitting  to 
serious  losses  and  cutting  down 
on  their  staff,  with  both  Ham 
RatSio  and  Ham  Radio  Horizons 
fading  away  rapidly,  and  wfth 
CQ  uncertain  at  best,  the  fietd 
appears  shaky.  Despite  the 
signs  of  disaster  all  around,  73 
is  doing  very  weH  . . .  has  more 
pages  of  ads  than  QST,. .  and 
is  growing  in  circulation.  73  is 
makmg  money  and  is  in  healthy 
shape.  I  think,  with  some  leader- 
ship from  73,  the  hobby  can  get 
into  a  growth  mode  soon  again. 

There  are  some  very  exciting 
limes  coming  up  for  amateur 
radio  as  we  here  at  73  push  for 
amateur  pioneering  of  new  com* 
munications  modes.  These 
could  well  revofutfonize  the  bob- 
by  as  much  as  sideband  did 
twenty  years  ago  and  repeaters 
did  ten  years  ago.  It*s  time  for 
some  new  ideas  and  we  have 
them.  You  can  be  a  big  part  of 
this  if  you  have  the  enthusiasm 
and  the  guts  to  make  a  big  posi- 
tive change  in  your  life. 

Salaries?  They're  adequate 
for  the  area  and  the  responst- 
bility  undertaken.  We  don't  have 
a  need  for  inexperienced  man- 
agement in  the  htgher  brackets, 
so  if  you  are  in  the  over  S20,000 
range,  you  will  have  to  have  an 
incfedible  amount  to  offer.  We 
much  prefer  to  promote  from 
within  into  the  middle  and 
higher  management  positions. 
One  more  thing  , .  .  my  job  Is 
avaitsbte,  if  you  can  handle  it. 

ATTENTION,  ENTREPRENEURS 

If  you've  read  much  about 
nlcad  batteries,  you  know  that 
while  they  are  almost  as  re- 
markable an  invention  as  Bag- 
gies, you  also  know  that  keeping 
them  properly  charged  is  almost 
impossible.  Reading  articles  on 
nicads  confuses  matters  more 
often  than  clarifies  them. 

My  latest  HT  had  nlcad  charg- 
ing instructions  with  it.  It  seems 
that  nicads  have  a  memory  and 
that  to  get  them  to  keep  their  full 
capacity  one  must  discharge 
them  fully  before  charging.  If 
one  does  not  go  through  this 


routine,  then  the  confounded 
battery  will  remember  where 
you  put  it  on  recharge  last  time 
and  stop  working  there.  None  of 
my  chargers  understand  this 
problem. 

After  grumbling  at>out  this 
situation  for  a  while,  the  light 
finally  dawned.  Why  not  make  a 
smart  nicad  charger?  Why  not 
make  a  charger  which  will  first 
discharge  the  nicads  and  then, 
when  it  senses  that  they  are 
prostrate,  slap  in  the  approved 
charge  rate  to  build  them  up  so 
that  I  will  get  maximum  life  and 
pep  out  of  them? 

Shucks,  it  could  even  be  made 
a  little  smarter  than  that.  If  there 
was  a  built-in  tray  for  a  group  of 
AA  nicads,  the  charger  could  be 
made  to  check  each  nicad  sepa- 
rately and  give  it  personal  treat- 
ment. Now  and  then  some  of  us 
(me)  chance  to  leave  a  piece  of 
equipment  turned  on  ...  or  it 
gets  turned  on  by  itself  in  a  bag 
(my  old  Wilson  HTs  with  the  tog- 
gle switch  on  top  were  fantastic 
for  that) , . .  anyway,  now  and 
then  a  cell  will  go  negative  and 
need  to  t>e  shorted  out  until  it  is 
totally  dead  . . .  then  It  should 
be  socked  with  a  hard  charge.  A 
smart  charger  could  do  that. 

Okay,  there  Is  your  key  to  a 
million  dollars.  All  you  have  to 
do  is  put  the  idea  into  a  working 
model,  go  into  production,  and 
get  it  Into  every  discount  store  in 
the  country.  And,  hey,  put  me 
down  for  2%  of  the  gross  for  the 
idea.  If  you  don't  pony  up  with 
the  royatty,  I  will  stop  giving  you 
ideas  and  make  things  myself. 

NARA? 

The  first  I  heard  of  the  Na- 
tional Amateur  Radio  Alliance 
was  when  a  chap  who  had  been 
to  Dayton  talked  with  me  at 
Wiesbaden  in  Germany  during 
the  hamfest  there  in  early  May. 
rd  been  traveling  in  Europe 
since  mid-April  and  apparently 
was  a  little  out  of  touch. 

He  said  that  ten  hams  had  put 
up  S15.CX)0  each  to  form  a  new 
national  organization  and  that 
they  were  actively  soliciting 
membership  at  Dayton,  I  was 
immediately  suspicious.  How 
could  ten  hams  with  that  kind  of 
money  get  together  and  decide 
to  start  something  without  get- 
ting in  touch  with  me  about  it? 
And  if  they  were  doing  it  without 
any  help  or  advice  from  me  or  73 
Magazine,  why?  It  wouldn't 
seem  like  an  aboveboard  opera^ 
tfon  If  they  were  keeping  it  that 
secret. 


Upon  my  return,  I  checked 
with  our  crew  who  had  been  at 
Dayton,  They  hadn't  seen  or 
heard  of  any  NARA  out  there. 
Hmmm,  more  curious.  There 
just  aren't  a  lot  of  hams  who 
could  put  up  $15,000,  and  Tve 
long  t}een  In  touch  with  most  of 
the  hams  who  have  taken  any 
serious  interest  in  the  improve* 
ment  of  amateur  radio.  What 
was  going  on? 

A  letter,  undated,  was  waiting 
for  me  . . .  from  a  most  inter- 
esting chap.  He  mentioned  that 
he  was  one  of  the  those  involved 
in  NARA,  but  he  mentioned  no 
one  else.  Since  this  chap  was 
responsible  for  one  ot  the  bigger 
rip-offs  in  ham  history,  and  the 
last  I  heard  had  screwed  many 
amateurs  .  . .  particularly  in 
other  countries  . , .  out  of  thou- 
sands of  dollars^  I  started  to 
worry.  That  scandal  involved 
OSTads  and  happened  several 
years  ago.  The  chap  now  has  a 
new  location  and  a  new  call. 

If  NARA  is  legitimate,  HI  be 
one  of  the  first  to  want  to  try  to 
help  with  what  they  are  doing, 
but  the  secrecy,  the  emergence 
of  one  of  the  most  rotten  apples 
of  hamdom  with  a  deep  involve- 
ment ...  I  must  ask  for  caution 
and  suggest  that  we  hear  more 
before  spending  money  with 

NARA. 

THE  MELTING  POT 

An  idea  has  been  percolating 
up  through  the  withered  re- 
mains of  my  grey  matter.  I'll  try 
to  put  it  Into  receivable  shape. 

It  started  a  few  weeks  ago 
while  1  was  tn  Europe.  I  was  talk- 
ing with  a  Frenchman  and  he 
was  expressing  some  concern 
that  microcomputers  might 
bring  damage  to  French  culture. 
Hmmm.  I  mulled  that  one  over, 
looking  for  a  handle  on  it. 

After  a  bit  of  mental  gym- 
nastics. I  had  the  pieces  in 
place.  This  chap  was  expressing 
concern,  In  his  way,  over  the 
ubiquitous  BASIC  language, 
built  into  the  ROM  memory  of 
microcomputers ...  in  English. 
Sure,  we  can  write  the  print 
statements  in  French —  or  Ger- 
man, etc,  but  the  French  havelo 
come  to  grips  with  English  if 
they  are  going  to  write  any 
BASIC  programs. 

The  French  are  not  neutral 
about  languages . . .  nor  about 
much  else,  for  that  matter. There 
really  is  only  one  language  of 
significance  tor  them  and  there 

Continuecf  on  page  154 
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The  New  Standard  in  Hain  Dadb 


You're  looking  at  the  next 
generation  in  ham  radio  design.  The 
ICOM  lC-720  has  standard  features 
offered  elsewhere  as  options ...  or 
not  offered  at  all:  • 

Transmit  on  all  9  HF  bands,  .  . 

Receive  from.l  to  30  MHZ. . . 
with  just  a  push  of  a  button. 

Dual  buUt-in  VFO's. 


Automatic  sideband  selection 
(reversible).  All  solid  state.  Fully 
synthesized.  Etc.,  etc.,  etc.,  etc. 

There  isn't  enough  room  to  Ust 
all  of  the  specifications  and  features 
of  this  exceptional  radio.  So,  please 
visit  an  authorized  ICOM  dealer  or 
write  to  the  address  below  for 
additional  information. 
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ICOM 


211 2  n6lh  Avenue  NE.  Bellevue  W  A  98( 
3331  Towenvood  Drive,  Suite  307,  Dallas  TX  752 
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Food  for  thought. 

Our  new  Universal  Tone  Encoder  lends  it's  versatility  to 
all  tastes.  The  menu  includes  all  CTCSS,  as  well  as  Burst 
Tones,  Touch  Tones,  and  Test  Tones.  No  counter  or  test 
equipment  required  to  set  frequency-just  dial  it  in.  While 
traveling,  use  it  on  your  Amateur  iransceiver  to  access  tone 
operated  systems,  or  in  your  service  van  to  check  out  your 
customers  repeaters;  also,  as  a  piece  of  test  equipment  to 
modulate  your  Service  Monitor 
or  signal  generator  It  can 
even  operate  off  an 
internal  nine  volt 
battery,  and  is  available 
for  one  day  delivery, 
backed  by  our  one 
year  warranty, 

•  All  tones  in  Group  A  and  Group  B  are  included, 

•  Output  level  flat  to  witiiin  K5db  over  entire  range  selected. 

•  Separate  level  adjust  pots  and  output  connections  for  each  tone 
Group, 

•  Immune  to  RF 

•  Powened  by  6-30vdc,  unregulated  at  8  ma. 

■  Low  impedance,  low  distortion,  adjustable  sinewave  output,  5v 
peak-to-peak. 

•  Instant  start-up. 

•  Off  position  for  no  tone  output. 

•  Reverse  polarity  protection  built-in. 


Group  A 

67.0  XZ 

91.5  ZZ 

1)8.8  2B 

156.7  5A 

71.9  XA 

94.8  ZA 

123.0  3Z 

162.2  5B 

74.4  WA 

•     97.4  ZB 

1274  3  A 

167.9  6Z 

77.0  XB 

100.0  IZ 

131.8  3B 

173.8  6A 

79.7  SP 

103.5  lA 

136.5  4Z 

179.9  6B 

82.5  YZ 

107.2  IB 

141.1 4A 

186.2  7Z 

85.4  YA 

1 10.9  2Z 

146.2  4B 

192.8  7A 

88.5  YB 

114.8  2A 

151.4  5Z 

203.5  Ml 

•  Fnequency  aoeunicy,  ±  ,  I  Hz  maximum  -  4ffC  to  +  85*C 

•  Frequencies  lo  250  Hz  available  on  special  order 

•  Continuous  tone 

Group  B 


ItSi-TONES: 

TOUCH-TONES: 

BURST  TONES: 

600 

697     1209 

1600     1850    2150    2400 

1000 

770     1336 

1650     1900    2200    2450 

1500 

852     1477 

1700     1950     2250    2500 

2175 

94)      1633 

1750    2000     2300    2550 

2805 

1800    2100     2350 

•  Frequency  accuracy,  ±  1  Hz  maximum  -  40'^C  to  +  85°C 

•  Tone  length  approximately  300  ms.  May  be  lengthened, 
shortened  or  eliminated  bv  changing  value  of  resistor 


Wired  and  tested:  S79.95 


Hi 
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COMMUNICATIONS  SPECIAUSTS 


426  West  Taft  Avenue,  Orange,  California  92667 
(800)  854-0547/  California:  (714)  998-3021 


^  IS 


Looking  H^est 


BitI  Pasternak  WA6tTF 
248540  NewhBtt  Ave. 
Newhaif  CA  91327 

S€LF'kMPOSED  EXILE 
DEPARTMENT 

Recently,  after  3  long  tele- 
phone discussion  with  Wayne,  I 
took  a  break  from  most  two- 
meter  FM  operation  in  Los 
Angeles.  Why?  There  were  a 
number  of  reasons,  but  the  most 
important  one  was  that  i  wanted 
to  be  sure  that  I  was  keeping  ob- 
jectivity in  my  reporting.  It's  no 
secret  that  when  a  person  is 
emotionatty  involved  in  a  given 
situation,  he  or  she  can  gain  a 
distorted  view.  For  a  writer/re- 
porter this  can  be  disastrous, 
and  for  this  reason  t  packed 
away  all  equipment  capable  of 
hearjng  two- meter  FM  opBration 
in  the  Los  Angeles  melro  area.  I 
spent  a  lot  of  time  SWLing  the 
outlying  areas  of  this  commu* 
nity  and  listening  {o  FM  opera- 
tion in  those  areas,  I  did  this 
both  from  my  home  and  from  the 
facilities   of   a   mountaintop 


remote-base  system. 

During  this  same  period,  1  did 
quite  a  bit  of  traveling  to  other 
cities.  (  had  a  chance  to  listen  to 
the  two-meter  band  in  cities  far 
removed  from  Los  Angeles  to 
see  if  they  fare  any  better  than 
we  do,  I  also  started  to  SWL  the 
high-frequency  bands— again, 
to  gain  some  insight  into  the 
problem  of  malicious  interfer- 
ence. The  results  of  this  combi- 
nation of  self-imposed  exile  and 
ongoing  research  surprised  me. 

First,  and  most  important,  i 
have  learned  that  the  probtem  of 
malicious  interference  is  not 
limited  to  any  one  band  or  geo- 
graphic area.  Listening  on  the 
low  bands  was  a  real  eye-open- 
er. Forgetting  the  ongoing 
WESTCARS  sttuation.  which  is 
a  problem  unto  itself ,  I  heard  all 
sorts  of  regulatory  violations. 
DXpeditions  operating  outside 
the  US  phone  bands  were  being 
called  on  their  frequency  by 
stateside  amateurs  — or  just  be- 
ing "commented  on  top  of"  — 
and  stateside  hams  were  get- 


Woe/  McKeown  WBBOQC,  General  Chairman,  had  his  hands  faff 
with  more  than  the  Hamventior^. 


ting  a  reply  from  other  stateside 
amateurs  . , ,  or  getting  "chewed 
out**  by  same. 

Then  there  are  those  who  feel 
they  own  a  given  frequency,  and 
pity  the  poor  soul  who.  by 
choice  or  chance-  winds  up  on 
that  special  spot.  As  the  CBers 
would  say,  "The  hammer  comes 
down.^'  (The  CB  crowd  aJso  has 
a  name  for  an  operator  who 
thinks  he  owns  a  frequency; 
such  individuals  are  '^channel 
hogs.") 

Shall  I  go  on?  If  there  Is  any 
comfort  in  all  this,  maybe  it's  In 
knowing  now  that  repeaters  are 
not  the  only  ones  suffering. 
Some  comfort! 

For  those  of  you  who  think 
that  Los  Angeles  is  the  repeater 
jamming  capital  of  the  nation,  I 
can  tell  you  that  we  are  not 
alone.  In  my  travels,  I  have 
spoken  with  many  amateurs 
and  have  learned  that  the  prob- 
lems of  LA  are  the  probtems  of 
other  cities  as  welL  Every  area 
seems  to  havB  its  share  of 
kooks.  and  In  general  their  act  is 
the  same. 

Most  of  those  ]  spoke  with 
seem  to  agree  on  one  point.  The 
only  way  to  beat  a  jammer  is  to 
beat  him  at  his  own  game,  if  you 
look  at  a  jammer  as  being  some- 
one demanding  atteniion  and 
recognition  as  a  way  of  fulfilling 
ego  needs,  then  denying  the 
jammer  such  attention  can  be  a 
formidable  weapon.  Ignore  himl 

RecentlVp  the  ARRL  formed 
an  Ad  Hoc  Committee  on  Mali- 
cious Interference.  This  was 
brought  about  at  the  urging  of 
Los  Angeles  attorney  Joseph 
Merdler  N6AHU  and  ARRL 
Southwestern  Division  director 
Jay  Holladay  W6EJJ.  Both  men 
are  vitatly  concerned  with  the 
future  of  the  amateur  service, 
and  the  committee  actually  was 
formed  through  a  motion  placed 
before  the  board  of  directors  by 
Jay.  How  effective  this  com- 
mittee will  be  remains  to  be 
seen.  Its  interesting  to  note  that 
even  though  Joe  is  considered 
this  nation's  leading  authority 
on  both  the  causes  of  this  prob- 
lem and  the  methods  lo  obtain 
help  in  combating  it,  he  has  yet 
to  be  asked  to  take  official  part 
in  the  committee's  operation, 
even  as  an  advisor.  The  ways  of 
Newington  are  strange  at  times. 
Nonetheless,  that  committee  is 
looking  for  input  on  the  problem, 
so  there  is  a  definite  avenue 
through  which  you  can  vent  your 
frustrations. 

If  you  do  write,  and  1  strongly 


advise  that  you  do,  be  sure  to  in- 
clude suggestions  as  to  how 
you  feel  this  problem  can  t>e 
combated  effectively.  Com- 
plaining about  the  problem  is 
fine,  but  that  privilege  brings 
with  it  a  responsibility  to  offer 
constructive  advice  as  welL 
AlsOp  if  you  do  write,  send  a  copy 
of  your  letter  to  Joe  at  PO  Box 
842.  Northrtdge  CA  91328;  1 
know  he  will  be  interested  in 
your  views, 

FLIGHT  72  DEPARTMENT: 

IS  GETTING  THERE  REALLY 

HALF  THE  FUN? 

A  few  months  ago  I  told  you 
about  a  "magic"  nostalgia-filled 
trip  via  AMTRAK  to  Las  Vegas: 
now  1  am  going  to  describe  an 
airborne  nightmare. 

f  really  enjoy  traveling  by  air 
. . .  usually.  Once  in  a  while, 
though,  things  happen  that  can 
really  set  you  to  wondering.  The 
very  early  hours  of  Saturday, 
May  24th,  brought  me  one  of 
those  experiences  that  one 
wants  to  go  through  only  once. 

The  Amateur  Radio  Computer 
Hobbyist  Convention  was  being 
held  in  St.  Louis,  Missouri.  Both 
Joe  N6AHU  and  t  were  sched- 
uled to  speak,  so  we  decided  to 
travel  together.  AJso  in  our  en- 
tourage was  Bill  Orenstein 
KH51AF,  Westlink's  Production 
Coordinator.  We  were  lo  depart 
from  Los  Angeles  International 
Airport  (LAX)  at  12:45  am  on 
TWA  Flight  72  nonstop,  a 
Sy^-hour  trip. 

We  arrived  at  LAX  well  before 
flight  time*  checked  In,  and 
decided  to  grab  a  midnight  bite 
at  the  coffee  shop  since  we  had 
about  1  Vi  hours  to  kill.  Little  did 
we  know  how  smart  a  move  this 
was.  Thirty  minutes  before  the 
flight,  we  arrived  at  the  gate 
figuring  that  the  plane  would  be 
ready  for  boarding.  No  way.  As  it 
turned  out,  it  was  well  after  1:00 
am  before  we  were  airborne. 

The  aircraft  was  a  Lockheed 
L-1011,  usually  one  of  the  most 
luxurious  planes  in  the  sky.  Not 
this  one,  In  fact»  after  a  while  we 
began  to  feel  as  if  we  were  part 
of  an  episode  of  the  old  TV  pro- 
gram "Twilight  Zone."  For  in* 
stance,  while  our  overhead  read- 
ing lights  and  air  conditioner 
outlets  worked  fine  on  the 
ground,  at  altitude  they  stopped 
altogether,  except  for  Joe's 
light,  which  kepi  btinking  on  and 
off  at  unscheduled  intervals  re- 
gardless of  the  position  of  the 
on-off  switch. 

Then   there   was   the   food. 
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Move  over  imports,  here's  the  new  TEN-TEC 


the  notable  change  in  hf  transceivers 


m 


TViy^-TEC 


/  Model  smaeaA 


/  ^  L/  W  i? 


f^JC-TMGH 


L."' 3l  S  tt  i  L  Jit  IJ 


hf  bands  and  only  $849! 


DELTA  ^—  the  symbol  of  charvge— the  name 
of   a    great    new    TEN -TEC    iransceivcr.    A 
transceiver  for  changing  times,  with  new  fea- 
tures,  performance,  styling,  size  and  value. 
TOTAL  SOLID-STATE.  By  the  world's  most 
experienced    manufacturer    of    hf    solid-state 
amafeur  radio  equipment 
ALL  9  HF  BANDS.  Flr^t  new  transceiver  since 
WARC-  160-10  Meters  including  the  three  new 
hr  bands  (10,  IS  &  24,3  MHz)   Ready  to  go 
except  for  plug*in  crystals  for  18  and  24.5  MHz 
segments  (available  when  bands  open  for  u$e). 
SUPER   RECEIVER,   New.    low    noise 
double -conversion  design,  with  0.3  ^V  sen- 
sitivity for  lOdBS  +  N/N. 
HIGH  DYNAMIC  RANGE.  85  dB  minimum 
to  reduce  overload  possibility.  Built-in,  svi/itch- 
able.  20  dB  attenuator  for  extreme  situations. 
SUPER   SELECTIVITY.    8-pole    monolithic 
SSB  filter  with  2.4  kHz  bandwidth.  2.5  shape 
factor  at  6/60  dB  points.  And  optional  200  Hz 
and  500  Hz  6- pole  crystal  ladder  filtefs.  Eight 
pde  and  6- pole  filters  cascade  for  14  poles  of 
near  ultimate  ^irt  selectivity.  Plus  4  stages  of 
active   audio   filtering.    To   Parpen    that   i-f 
response  curve  to  Just  150  Hz  bandwidth. 
4-posJtion  selectivity  switch. 
BU1LT4N   NOTCH    FILTER.   Standard 
equipment.  Variable,  200  Hz  to  3.5  kHz,  with 
notch  depth  down  to   -50  dB    Wipes  out 
interfering  carriers  or  CW. 
OFFSET  TUNING.  Moves  receiver  frequency 
up  to  ^1  kHz  to  tune  receiver  separately  from 
transmitter 

"HANG"  AGC  For  smoother,  clearer  re- 
ccrucr  operation 

OPTIONAL   NOISE  BLANKER.    For  that 
noisy  location,  mobile  or  fixed. 
WWV  RECEPTION.  Ready  at  10  MHz 
"S'VSWR  METER,  To  read  received  signat 


strength  and  transmitted  standing  wave  ratio . 
Elearonicallv  switched 

SEPARATE  RECEIVER  ANTENNA  JACK. 
For  use  with  separate  receiving  antenna, 
linear  amplifier  with  full  break-in  (QSK)  or 
transverters. 

FRONT  PANEL  HEADPHONE  AND 
MICROPHONE  JACKS,  Convenient. 
DIGITAL  READOUT.  Six  0  3"  red  LEDs. 
BROADBAND  DESIGN.  For  easy  opera- 
tion.   Instent   band   change— no   tun^up   of 
receiver  or  final  amplifier.  From  the  pioneer, 
TEN  TEC 

SUPER  TRANSMITTER.  Sofid  state  all  the 
way  Stable,  reliable,  easy  to  use. 
200  WATTS  INPUT  On  all  bands  including 
10  meters  |wub  50  ohm  load).  High  SWR  does 
not  automatically  limit  you  to  a  few  watts 
output.  Proven,  conservatively  rated  final 
amplifier  with  solid-state  devices  warranted 
fully  for  the  first  \^m,  and  pro-rata  for  fine 
more  years 

100%  DUTY  CYCLE.  All  modes,  with  confi- 
dence, 20  minutes  max,  key-down  time. 
Brought  to  you  by  th&  leader  in  so&d-state 
finab.  TEN-TEC 

QSK  --  INSTANT  BREAK  IN.  Fufl  and  fast, 
to  make  CW  a  real  conversation. 
BUILT-IN  VOX  AND  PTT  Smooth,  set-and- 
forget  VOX  action  plus  PTT  control.  VOX  is 
separate  from  keying  circuits. 
ADJUSTABLE  THRESHOLD  ALC  St 
DRIVE.  From  low  level  lo  full  output  with 
ALC  control  Maximum  power  without  distor- 
tion. LED  indicator 

ADJUSTABLE   SlDETONt    Both   volume 
and  pitch,  for  pleasant  monitoring  of  CW. 
SUPER  STABILITY.  Penneability  tuned  VFO 
with  less  th^n  15  Flz  change  per  P  change 
over  40''  range  after  30  min.  warmup— and 


less  than  10  Hz  change  for  20  Voh  AC  line 
change  with  TEN -TEC  power  supply, 
VERNIER  TUNING.  18  kHz  per  revolution, 
typical. 

SUPER  AUDIO.  A  TEN  TEC  trademark. 
Low  IM  and  HD  distortion  (less  than  2%). 
Built-in  speaket- 

SUPER  STYLING.  The  '80s  look  uith  ne^t 
functional  layout.  "Panelized"  grouping  of 
controls  nicely  human  engineered  for  logical 
use.  New.  smaller  size  that  goes  anywhere^ 
fixed  or  mobile  (4%^h  x  11  ^"w  x  15'dJ. 
Warm,  dark  front  fianel.  Easy-lo-read  contrast* 
ing  nomenclature.  Black  '*clam'Sheir'' 
aluminum  case.  Tilt  bail 
MODULAR/MASS-TERMINATION  CON* 
STRUCTION,  Individual  circuit  boards  with 
plug- in  harnesses  for  easy  removal  if  neces- 
sary. Boards  are  mailable. 
FULL  ACCESSORY  LINE.  All  the  options: 
Model  282  200  Hz  CW  filter  $50;  Model  285 
500  Hz  CW  Filter  S45;  Model  280  Pow^ 
Supply  $139;  Model  645  Dual  Paddle  Kever 
$85:  Model  670  Single  Paddle  Keyer  $34-50; 
Model  247  Antenna  Tuner  $69-  Model 
234/214  Speech  Processor  &  Condenser  Mi- 
crophone $163;  Model  215  PC  Ceramic  Mi- 
crophone $34.50.  Model  283  Remote  VFO, 
Model  287  Mobile  Mount,  and  Model  289 
Noise  Blanker  available  soon. 

Experience  The  Notable  Change  In  HF 
Transceivers,  Experience  DELTA.  See  your 
TEN-TEC  dealer  or  write  for  full  detajts. 
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The  Spectrum  Communfcatlons  booth  had  to  be  cleared  of  a  com- 
plimeFtttrtg  crowd  before  thts  shot  could  be  taken. 


DARA  (Dayton  Arr}ateur  Radio  Association)  thought  of  everything, 
including  this  spectalty-equtpped  mobile  tatkm  van. 


What  a  goyrmet  treats  About  30 
minutes  after  takeoff,  the  atten- 
dants distributed  to  each  pas* 
senger  a  smaH  cetfophane 
wrapped  box  which  contained 
two  small  breadsticks,  two 
crackers,  one  small  bag  of 
pretzels,  one  granola  bar»  a 
small  plastic  container  of 
cheese  spread,  a  cheese* 
spreading  utility  tool  (wood), 
one  napkin,  and  airline  promo- 
tional material 

That  was  it!  Except  for  some 
beverages,  that  was  the  extent 
of  the  food  service.  None  of  the 
cute  little  miniature  sandwiches 
such  as  were  served  on  a  United 
night  coach  flight  four  weeks 
earlier  when  we  went  to  the 
Dayton  Hamvenlion.  No . , ,  just 
a  goodies  box  that  I  could  have 
fitted  from  an  airport  vending 
machine.  Now  you  understand 
why  we  were  lucky  to  have 
grabbed  a  bite  before  getting  on 
the  plane.  For  those  of  you  wfio 
find  the  foregoing  hard  to  be- 
lieve. Bill  KH61AF  still  has  his 
box  unopened.  He  s  saving  it  as 
a  souvenir! 


Along  about  sunrise^  the  Cap- 
tain got  on  the  intercom  to  tell 
us  that  St.  Louis  was  fogged  in 
and  that  we  would  be  sitting  at 
33,000  feet  for  a  while  in  hope 
that  the  fog  would  clear.  About 
45  minutes  later,  he  made  an  an- 
nouncement that  we  would  be 
going  to  Kansas  City  to  await 
the  reopening  of  the  St.  Louis 
airport.  8y  this  time.  Sill  and  I 
were  kind  of  hungry,  and  we 
figured  any  place  with  food 
would  be  welcome.  So,  30  min- 
utes later  we  landed  in  Kansas 
Crty,  onty  to  learn  that  white  we 
could  deplane,  we  could  not 
leave  the  gate  area.  Why?  No 
security  people  to  recheck  us 
through  those  crazy  machines. 
Now,  I  grant  you  that  in  this  day 
and  age  airline  security  Is  im- 
portant, but  this  was  just  totally 
absurd!  What  were  they  afraid 
of?  That  1  might  smuggle  a 
prune  Danish  on  tK>ard? 

We  were  on  the  ground  in 
Kansas  City  about  an  hour  and 
45  minutes.  Finally^  it  was  an- 
nounced that  we  would  depart 


2  METER  AMPLIFIER 


CLASS  C 
PA  MO 


95 


Works  with  all  hand  held  and  portable  units.    *^324 

1-3  warn  in*  10-25  watts  out,  4 MHz  band  width. 
Operates  from  1 2-t4  VDC   Solid  stale  RF  switching. 

THS  ELECTRONICS 


RD  1,  Box  195,  Greene,  NY  13778      VmA' 
Piione  607-656-8071 


for  St.  Louis,  and  a  few  minotea 
later,  I  think  we  didJ  say  "think'* 
because  by  this  time  I  was  so 
tired  that  I  was  out  like  a  light  as 
soon  as  1  hit  the  seat,  1  remem- 
ber neither  the  takeoff  nor  the 
landing.  My  plan  had  been  to  get 
to  the  hotet  by  7:00  or  7:30  am 
and  sleep  tili  noon,  but  it  was 
noon  by  the  time  we  got  our 
bags  and  reached  the  Sheraton. 

Oh,  yes,  getting  our  bags  , , , 
ttiat  was  a  trip  in  itself.  Tfie  St 
Louis  airport  has  a  unique  t>ag- 
gage  handling  and  claim  sys- 
tem. Instead  of  each  carrier  hav- 
ing its  own  claim  area,  St  Louis 
uses  a  central  baggage  claim 
area,  which  is  currently  under 
reconstruction.  Over  a  highly 
distorted-  public  address  sys- 
tem, they  announce  which  bag- 
gage will  be  on  which  carousel* 
and.  if  you  are  lucky,  you  will  get 
the  message  the  third  or  fourth 
time  Us  announced.  In  our  case, 
since  our  fUgtit  was  a  few  hours 
late  (as  were  many  others)*  there 
was  a  short  delay  in  obtaining 
our  bags.  They  announced  It 
would  be  10  minutes.  Then  an- 
other 10  minutes,  then  another 
10  minutes,  and  so  on.  About  an 
hour  later,  cor  luggage  followed 
us  off  the  aircraft  and  met  us  In 
this  baggage-pickup  parlor.  In 
all,  a  flight  that  was  supposed  to 
be  V/i  hours  was  twice  that. 
Creature  comfort  was  nil  and  I 
will  be  writing  TWA  a  Strong  tet- 
ter about  thfs  one. 

In  closing  this  segment,  just  a 
note  about  the  ARCH  Conven- 
tion:  U  was  sensational. 

DAYTON  m  PICTURES 
DEPARTMENT 

Last  month,  I  told  you  ai^out 
the  personal  side  of  my  trip  to 
Dayton's   annual    Ham  vent  ion 


and  promised  you  a  picture 
story  this  month. 

Two  of  the  nicest  people  I 
have  ever  met  are  Noel  and 
Marilyn  McKeown,  They  are  two 
"together"  people,  and  both 
devoted  quite  a  bit  of  time  to  the 
Hamvention.  Noel  served  as  the 
General  Chairman,  and  Marilyn 
was  involved  in  a  myriad  of 
things.  It  was  also  a  first  for 
their  8-month-old  daughter— her 
first  Hamvention,  As  you  can 
see  from  the  photo,  already  she 
is  very  much  involved. 

The  photo  of  the  Spectrum 
Communications  booth  was  not 
an  easy  shot  to  get.  Spectrum's 
high-quaflty  line  of  amateur  and 
commercial  repeaters  drew 
large  crowds,  and  I  actually  had 
to  ask  those  in  front  to  step 
away  for  a  moment  so  that  I 
could  photograph  it. 

Our  final  photo  was  taken  in- 
side the  DARA  communications 
"mobile  home/*  This  is  an  in- 
stallation you  must  see  to  be- 
lieve, its  capable  of  operation 
on  virtually  any  band  in  any 
mode,  and  can  go  jyst  about 
anyplace  it's  needed.  That's 
Greg  WB8AVK  doing  his  stint  on 
the  *'hamvent»on  talk-in 
station."  if  you  get  to  the  Ham- 
vent  ion  next  year,  look  for  a 
silver  mobile  home  with  the 
OARA  emblem  on  its  side.  It  will 
be  parked  alongside  the  build- 
ing adjoining  the  flea-markel 
area. 

Hamvention  '80  was  a  true 
"blast."  If  you  were  among  the 
26,000  people  who  attended, 
then  you  know  Ihis  firsthand.  If 
you  weren't,  then  I  can  suggest 
only  that  you  try  to  get  to 
Hamvention  "81.  If  '80  was  any 
indication  of  what  is  to  come, 
then  you  are  in  for  a  treat. 
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Direct  from 


Factorv 


Factory  Direct  Prices 
Save  You  25%! 


h 


■  i 


Model  W'^ Series 

Supports  9sq.  ft. 
of  antennia  area 
in  50  MPH  wir>ds. 
CDR  rotator 
mounting  plate  m 
top  sact^on,  Rigid 
base  mount 
included. 


■^.--'1 


Model  LM-Serlei 

Supports  16  sq, 
ft.  of  antenna 
area  in  60  MPH 
winds.  Large  top 
section  for  all 
COR  and  small 
prop  pttch 
motors.  TrJt-ov#r 
option. 


Model  TM-Series 

The  Sky  Needle 
series  supports 
large  amateur 
beams.  Hmge^l 
base  mount 
included  for 
concrete  base. 
Geared  tefe- 
scDpic  wincli 
included  Motor 
included  with  70', 
90'  &  100' 
models. 

Come  to  Tri-Ex  for  innovative  tower  design  and 
engineering!  Our  towers  are  famous  al[  over  the 
world  for  their  strength,  stress  and  wind  resistance. 
Now  you  can  buy  a  superior  Tri-Ex  tower  at 
FACTORY  SAVIMGSf 

Choose  your  metal.  Towers  can  be  fabricated  in 
steel  to  ASTM  Specifications  with  hot-dipped  gal- 
vanized finish  (done  after  construction  so  that  inside 
surfaces  are  zinc*coated,  too).  Or  in  Triexium^",  our 
lightweight,  corrosion  resisting,  high-strength  light 
alloy. 

Tri-Ex  HAM  towers  are  available  self-supporting  or 
guyed:  take  your  choice.  The  W  series  of  crank-up 
towers,  the  LM  series  of  crank-up/ti It-over  towers 
and  the  TM  sky  needles  are  self-supporting. 

Use  your  charge  power  to  buy  your  tower.  Tri-Ex 
honors  Visa  and  Master  Charge  credit  cards.  It  you 
have  questions  about  tower  accessories  or  which 
size  tower  is  right  for  your  antenna,  call  Bill  Salerno, 
his  technical  sales  know-how  is  ready  to  serve  yoUp 


»^335 


-Ex 

TOWER  CORPORATION 

7182  Rasmussen  Ave,,  Visalia,  CA  93277 


e^S'^l 
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TOLL  FREE 
800-526-5277 

in  New  Jersey 

201-279-7528 

CALL  NOW 

or 

USE  THIS  HANDY  ORDER  FORM 

i    Mail  to  Tri'Ex  Tower  Corp. 

I    7182  Rasmussen  Avenue,  Visalia,  CA  93Z77 


^ 


W20NV 


i    Name ,p^„ 

Street 

City.  ...-,,..... 


pf-"¥- •#••»*•»«#■ 


iw«««n!«W'ii-v-i!i 


State......*.......  Zip 


O  Check  Enclosed      D  Visa 


WS4' 


D  M/C 


■nrtsieaw" 


Card  # ...*..*„  Expires.... 

Bank  #.„..,.„....„ Signature- 


Model 
Number 

Nested 
Height 

Extended 
Heighi 

Wind  Load 

Of  50  MPH 

Antenna  Load 

Factory 
Direcl 
Price 

ED  40* 

13' 0" 

40' 

6  0Sq, 

Ft/t 

S      492.00 

MW  35" 

20'  5'^ 

35' 

9.5  Sq. 

Ft-t 

435.00 

MW  SO** 

20'  10" 

50' 

6.6  Sq. 

Ft4 

668,00 

MW  S5** 

21'  3" 

65^ 

5.0  Sq. 

Ft4 

91300 

W36" 

20*6" 

36' 

&.0  Sq 

Ft. 

546.00 

W51*' 

21"  0" 

51' 

9.0  Sq, 

Ft. 

844  DO 

WT5t" 

21'  0" 

51' 

9  0Sq. 

Ft. 

923  OO 

W  67'' 

22"  0" 

67' 

9  0  Sq. 

Ft. 

1.316.00 

LM237" 

20'  6" 

37* 

16  0  Sq. 

Ft 

1.064.00 

LM354- 

21'  0" 

54' 

16,0  Sq. 

Ft 

1.537,00 

LM  470'* 

23^  6'^ 

70' 

16.0  Sq. 

FL 

2,826.00 

LM  470D'* 
Motorized 

23'  6" 

70^ 

16.0  Sq. 

Ft. 

3,221.00 

TM  480*' 
Sky  Needle 

28'  0" 

90 

37.S  Sq. 

Ft. 

10.560.00 

"Triexium*" 

'"Also  availabfe  ir*  TrieKium.  Please  consutt  factory  for  prices. 
fWhen  property  guyed  2  positions. 
^Roof  bracket  or  guyed  at  1st  level. 


NOTE:  All  products  FOB  Vlsalia.  CA.  Prices  and  specifications 
subject  to  change  withoul  notice.  Ninety  day  limited 
warranty.  California  residents  add  sates  ta^. 


b^  Reader  Servic^see  page  r95 
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DX 


James  0.  Cain  K1TN 
306  Vernon  Avenue 
Vernon  CT  06066 

LISTS 

No.  not  the  kind  where  you  sit 
on  a  frequency  for  days  wailing 
your  turn  to  cafi  a  station  you 
don*i  even  know  you  are  wailing 
for.  Who  GOUld  get  along  these 
days  without  lists:  grocenes, 
resolutions,  errands.  Mr.  Nixon 
had  his  Enemies  List  and  the 
ARRL  has  its  Entilies  List.  Like  it 
Of  noL  other  DXing  awards  not- 
withstanding, our  OX  corner  of 
the  hobby  revolves  around  the 
ARBL  DXCC  Countries  Lisl. 
CD-216  in  Leaguese.  Let's  took 
at  it. 

DXCC  is  a  club,  the  DX  Gen- 
lury  Club.  One  hundred  coun* 
tries  and  you  re  in.  No  black* 
balling,  no  dues,  no  rlluafs— 
just  a  hundred  QSL  cards  from 
differenl  places  listed  on  CD-216 
and  the  DXing  ganr^e  begins  in 
earnest.  The  second  hundred 
afe  normally  easier  than  the 
first,  while  I  he  third  hundred 
becomes  real  sporL  After  three 
hundred,  the  air  gets  pretty  thin. 
DXCC  has  been  sponsored  by 
the  ARRL  since  the  1930s,  It  was 
"started  over"  following  WW  It. 
on  November  15,  1945,  to  be  ex- 
act,   fn   the  succeeding   three 


decades,  DXCC  has  convoluted 
almost  to  the  point  of  seeming 
alive  at  times. 

But  you  know  ail  this.  There 
are  other  awards  to  be  had  while 
chasing  DX,  some  sponsored  by 
Americans  and  many  more  by 
other  countries.  Just  like  DXing 
itself,  the  awards  are  all  political 
in  nature  and  thus  controversial. 
73  Magazine  sponsors  the  "DX 
Country  Club  Award"  for  work- 
ing 73  (or  more)  countries  from 
/IS  list  during  any  calendar  year. 
The  73  list  has  all  the  DXCC  en 
titles  plus  additional  things  like 
the  African  ^'homelands"  and 
many  spots  which  have  been 
deleted  from  the  DXCC  list. 

CO  Magazine  has  its  '*CQ  DX 
Award/'  which  Is  nearly  identi- 
cal to  DXCC  except  they  count 
current  entities  only.  And  not 
too  long  ago,  Wart^radio  news- 
paper initialed  a  "Worked  100 
Nations  Award,''  which  is 
summed  up  by  their  first  rule: 
"W'lOON  virtually  eliminates  the 
need  to  work  geographic  areas 
heard  onJy  during  DXpeditions, 
Almost  all  national  entities  have 
amateur  stations  consistently 
active  on  the  air."  Wishful  thinks 
ing  there,  but  they  have  knocked 
off  the  uninhabited  rocks  and 
reefs. 

So  by  confirming  a  hundred 


countries  or  entities  or  rocks 
and  reefs  or  buildings,  you  can 
probably  use  the  hundred  QSLs 
to  qualify  for  not  one.  but  actual- 
ly  four,  handsome  pieces  of 
wallpaper.  And  if  youVe  multi- 
mode,  you  should  be  able  to 
paper  an  entire  small  room. 
DXCC  isn't  the  only  game  in 
town,  you  see. 

But  DXCC  is  the  main  attrac- 
tion. It  has  run  a  long  lime  and 
generally  has  been  adminis- 
tered with  care  and  consistency. 
In  the  vernacular,  we  would  call 
the  other  awards  "spin-offs"  of 
DXCC.  tailored  to  meet  other 
needs  and  wants  of  DXers,  Now, 
if  DXCC  hasn't  been  sufficient 
for  some,  will  it  be  able  to  adapt 
to  the  1980s?  (See  this  column 
last  month.)  The  Volkswagen 
Beetle  was  marketable  for  forty 
years  as  updating  matched 
safety  regulations,  advance- 
ments in  automotive  art.  and 
changing  consumer  tastes,  but 
finally  the  end  came.  Will  DXCC 
change  with  the  times,  will  it  be 
replaced  by  something  all  new 
from  ARRL,  or  will  one  of  the 
spin-offs  overtake  DXCC?  Let's 
consider  some  of  the  angles, 
keeping  in  mind  that  DXing 
would  probably  be  very  different 
from  what  we  know  it  had  DXCC 
never  existed. 

DXCC  is  an  ^'operating 
achievement  award,"  created  in 
the  1930s  to  satisfy  amateurs" 
competitive  urge  to  excel.  The 


Tom  Scheii  SM6A  FH  has  a  QSL  worth  swapping  tor.  He*s  an  active  DXer  with  DXCC.  WAS,  and  WAZ. 


challenge  is  different  for  all  of 
us,  with  working  the  first  hun- 
dred using  two  Watts  tania^ 
mount  to  working  them  all  with 
high  power.  For  many,  the  real 
challenge  comes  above  300 
countries,  when  the  ones  need- 
ed can  be  counted  on  the  fingers 
and  where  patience  and  staying 
power  count  most.  Between, 
say.  200  and  300.  operating  skill 
and  staying  informed  make  the 
difference.  For  some,  the  DXCC 
Honor  Roll  does  not  and  will  not 
hold  the  magnetism  it  has  held 
for  those  of  us  who  have  spent 
decades  approaching  It  You 
must  be  able  to  do  more  than 
get  on  lists  or  check  into  "riets" 
to  make  the  Honor  Roll:  eKpedi- 
tions  as  recently  as  the  past 
month  proved  that  and  will  con- 
tinue to  do  so.  Thus,  those  who 
do  not  devetop  operating  prow- 
ess  can  forget  the  Honor  Roll, 
but  they  probably  do  not  have 
the  necessary  achievement 
orientation  to  make  it  anyway. 

Until  just  a  few  years  ago.  il  a 
US  amateur  moved  over  175 
miles,  he  was  forced  to  start  his 
DXCC  ing  over  from  zero  (unless 
he  remained  in  the  same  call 
area).  It  was  the  mid-1970s 
before  the  ARRL  recognized 
that  people  move  and  that  work- 
ing DXCC  entities  is  more  de- 
pendent on  the  operator  and  the 
availability  of  stations  at  the 
other  end  then  on  the  operator's 
being  in  Iowa  instead  of  Penn- 
sylvania. "Rule  9"  was  then 
changed  to  state  that  contacts 
must  be  made  from  the  same 
DXCC  country. 

Another  problem  which 
haunts  serious  OXers  is  the 
spectre  of  operating  a  DXpedi- 
tion  from  an  extremely  rare  enti* 
ty  when  one  does  not  have 
credit  for  that  entity  himselL  In 
the  past,  it  was  not  unusual  to 
have  a  friend  operate  one's  sta^ 
tton  in  these  cases:  now  that 
friend  can  (and  often  does)  Just 
sign  the  expeditioners  call  from 
the  friend's  station  to  "put  him 
in  the  log."  Naturally,  a  moral 
question  arises  here  which 
could  be  handled  by  merely  re- 
writing DXCC  rules  to  state  thai 
an  expeditioner  will  receive 
DXCC  credit  for  the  rare  entity 
from  which  he  operates.  Sound 
crazy?  Well,  the  DX  Advisory 
Committee  of  the  ARRL  thought 
so  last  year,  when  they  voted 
down  the  proposition.  But  DXCC 
is  just  a  game  in  which  the  great- 
est award  is  a  plaque  for 
"Number  One  of  the  Honor 
Roll,"  and  for  most  of  us  it  is 
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11CQ5  lQH2,pr« 

Special 

ATF  417  pre-amp  net       Special  S1 9.95 
MRF  901  UHF  transistors,  1  GHz 


$3.9S 


COMrLFTE  ilTSi  CONSISTING  O^  EVERY  ESSENTIAL  PAFIT  NEEDED  TO 
MARE  YOUR  COUNTER  COMPLETE  HAL-WOA  7  DIGIT  COUNTER  WflH  FRE 
OUENCY  RANGE  OF  ZERO  TO  600  MH?  FEATURES  TWO  INPUTS  ONE  FOR 
LOW  FREOUENCY  AND  ONE  FOR  HIGH  FREOuENCy  AUTOMATIC  ZERO 
SUPPRESSION  TIME  BASE  IS  i  Q  SEC  OR  T  SEC  GATE  WITH  OPTIONAL  10 
SEC  GATt  AVAILABLE  ACCUHACY  z  001%.  UTILIZES  tO  MHz  CRYSTAL  5 
PPM 

G O PH "PL C T C      R 1 1 ..  ^  «  •  «"»  f  «  ■  WW m'-^'m  •■'»■■-"••■•»»  »  .  •  -■  ■  .>•>_*'•**«•#■  ■  ■•  «  «:  * «  >  «  4  •  -■  w  *  -i  r  •  1  ■*■ 


HAL-300A  7  OlGfT  COUNTER  WITH  FREOUENCV  RANGE  OF  ZERO  TO  iOO 
MHz  FEATURES  TWO  INPUTS  ONE  FOR  LOW  FREQUENCY  AND  ONE  FOR 
HIGH  FREOUENCY,  AUTOMATIC  ZERO  SUPPRESSJON  TIME  8ASE  IS  10  SEC 
OR  .1  SEC  GATE  WITH  OPTIONAL  10  SEC  GATE  AVAILABLE,  ACCURACY 
±  0Q1  %.  UTILIZES  10  MH?  CRYSTAL  &  PPM 

HAL'SQA  B  DIGIT  COUNTER  WITH  FREQUENCY  RANGE  OF  ZERO  TO  M 
MHj  or  SETTER  AUTOMATIC  DECIMAL  POINT.  ZERO  SUPPRESSION  UPON 
DEMAND  FEATURES  TWO  INPUTS  ONE  FOR  LOW  FREOUENCY  INPUT.  AND 
ONE  ON  PANEL  FOR  US£  WITH  ANY  INTERNALLY  MOUNTED  HALTRONIM 
PRE  SCALER  FOR  WWfCH  PROVISIONS  HAVE  ALREADY  BEEN  MADE  1  0 
SEC  AND  t  SEC  TIME  GATES  ACCURACY  *  001%  UTILIZES  lOMMf 
CfiYSTAL  5  PPM 


SI  4.95 


PRE-SCALEi  KITS 

tPre-dr tiled  GiOtioard  9>^d  all  component s> 

HAllOOA/ftl.. .*.*,.,......  ,  $24J5 

lSafn«  as  above  with  preamp) 

HAL  600  PHI * * $29.05 

(Predrfjjed  GlO  board  and  all  ccmponenls) 

IIAL60CI  A/fR£ ....,..,..  S^g^gg 

(Same  as  above"  but  with  preamp) 

TOUCH  TONE  DECODER  KIT 

HIGHLY  StAeLE  DECODER  KIT  COMES  WITH  2  SiDEO.  PLATED  THRU  AND 
SOLDER  FLOWED  G  10  PC  BOARD,  7  567  S.  2-7402.  AND  ALL  ELECTRONIC 
COMPONENTS  BOARD  MEASURES  3']  *  S'^  INCHES  HAS  12  LINES  OUT 
ONLY  i>».95 

DELUXE  I2BUTT0N  TOUCMTONE  ENCODER  KIT  allfmng  Ih*  new  ICM  7206 
chip  Provides  both  VISUAL  AND  AUDIO  mdrcstions'  Crimes  wah  tts  own  \^o 
tone  anodizecf  aluminum  cabmet  Measures  only  2  3/4  tt  33>4"  Complete  wilf^ 
Toutfi-Tone  pad.  board,  crystal,  chip  and  ill  necessary  componenis  lo  Imtsti 
the  kif 

PRICED  AT. -. ...  139,95 

For  those  «rio  *mh  to  mount  ihe  ervcoder  in  a  hand  hold  uofL  the  PC  board 
measures  only  9/!6"  x  1  3/J  This  partial  kit  with  PC  board.  cr¥3ial  chip  and 
componenis. 

PRICED      AT.      .r'r-Hl'-'---''...- •I|ia^.l,il,ll.l.a>ll.tl&**«>*l>-|i*»«<w1    %itV9 


ACCUKETEI-MtMOiV  OPTION  Hlf  THIS  ACCUKEVER  MEMORY  KIT  PRO 
V1DES  A  SIMPLE,  LOW  COST  METHOD  OF  ADDING  MEMORY  CAPABILITY 
TO  THE  WB4VVP  ACCUKEYER   WHILE  DESIGNED  FOfl  DIRECT  ATTACH- 
MENT  TO  THE  ABOVE  ACCUKEYER,  IT  CAN  ALSO  BE  ATTACHED  TO  ANY 
STANDARD  ACCUKEVER  BOARD  WITH  LITTLE  DIFFICULTY   S  1«.95 

ACCUVtYtl  (Km  THIS  ACCUKEYER  IS  A  REVISED  VERSION  OF  THE  VERY 
POPULAR  WB4WF  ACCUKEYER  ORIGINALLY  DESCRI&EO  SY  JAMES  GAR 
RETT    IN  OSt  MAGAZINE  AND  THE  1975  RADIO  AMATEURS  HANDBOOK 
|t«.9S 

ACCUlcfVU-JIIIMOtT  OfTION  KIF' TOGETHER  ONLV  131.00 

6-DlCIT  CLOCK   •    12/24  HOUR 

COMPLETE  KIT  CONSISTING  OF  2  PC  GlO  PRE  DRILLED  PC  BOARDS,  1 
CLOCK  CHIP,  e  FND  359  READOUTS.  IS  TRANSISTORS.  3  CAPS.  9 
RESISTORS.  5  DIODES.  3  PUSH  BUTTON  SWITCHES.  POWER 
TRANSFORMER  AND  INSTRUCTIONS 

DON'T  BE  FOOLED  BY  PARTIAL  KITS  WHERE  YOU  HAVE  TO  BUY 
EVERYTHING  EXTRA. 

CLOCK  CAM  Ai^allable  and  will  1h  anv  one  of  the  abovi  clocks.  Regular 
Price        16,50  •«  Oi^r  f  4.50  «<bfrfi  bOMtl^  wtth  tloch 

SiX'OKjiT  ALAIM  CLOCt  ilT  tor  home,  camper,  Rv.  or  h«ld-day  use  Operates 
on  12-voit  AC  CM  DC,  and  has  ils  own  60-Hi  lifne  base  on  the  board  G&mpiete 
wdh  all  etectron^c  cornponefits  and  iwo-p-ece,  pfe-dfiii«d  PC  boards  Board 
Siie  4"  it  3"  Compleie  wiih  speaket  and  swf dcties  If  operated  on  DC.  ttwr*  it 
fiottiin§  more  lo  biiy* 

nucioAT..... ,..........,,. -,* .........lli.91 

Twelve- voM  AC  line  cofd  lor  t^ose  *Jio  wish  to  operate  ihe  elock  from  1 10- volt 
AC  UM 

SHIPPING  INFORMATION 

ORDERS  OVER  I^SOO  WILL  BE  SHIPPED  POSTPAID  EXCEPT  ON  ITEMS 
WHERE  ADDITIONAL  CHARGES  ARE  REQUESTED  ON  ORDERS  LESS  THAN 
115  OO  PLEASE  INCLUDE  ADDITIONAL  Si  00  FOR  HANDLING  AND  MAILING 
CHARGES-  SEND  SASE  FOR  FREE  FLYgR,  


HAL' 


HAfiOtD  C    NOWIAND 

wazxH 


Hal-Tronix 

P,0   BOX  1101 

SOUTHGATE.  MICH,  46195 

PHONE  (313)  285- V782 


*^31 


J 


\ 


HD-73  HEJWY-DUn 

RomiroR 


with  exclusive  Dual-Speed 

For  antennas  up  to  lOJ  sq.  ft.  of  wind  load  area.  Mast 

support  bracket  design  permits  easy  centering  and  offers 
a  positive  dnve  no-slip  option.  Automatic  brake  action 
cushions  stops  to  reduce  inertia  stresses.  Unique  control  unit 
features  DUAL-SPEED  rotation  with  one  five-position  switch. 
SPECIFICATIONS:  Max.  wind  load  bending  moment— 10,000 
in-lbs,  (sid€'lhrust  overturning);  Starting  torque  —  400  in,- 
Ibs.;  Hardened  steel  drive  gears;  Bearings -100-%"  diam- 
eter (hardened);  Meter  —  D'Arsonval/  taut  band  (back- 
lighted). There's  much,  much  more  —  so  get  the  whole  story! 


Mail  this  coupon  for  €:oinplete  details!  ^au  j 

□  Send  me  complete  details  on  the  HD-73! 
n  Give  me  the  name  of  my  nearest  dealerl 


YES! 


NAME 


ADDRESS 


CITY 


STATE 


I 

I 
I 
I 

I   V«k«r  ef  HM  itmoit*^  AniMinui  ^9\miot  .  .     iMIl 


ZIP 


#^lP    Hit  ALLIANCE  MniifKtiiriig  Cd^  tnc.,  Alliance.  Ohui  44a01 

^'^^r  A  NORTM   AMERICAN   PHtP*^  qOMfAUT 


AII|VK#  Tmtm»-4ttiim* 


'*rr« 


>  Ki- 


C<M4ir  OMari- 


■  lii^    C-: 


^  R0S6er  Service— &€0  page  195 
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simpty   seffsaHsfactiort   and 

peer  recognition,  If  we  worked  a 
new  one  to  elevate  us  to  the 
Honor  Roll  and  were  asked  if  the 
operator  who  risked  life  and 
Ijmb  to  put  it  on  the  air  should 
gel  credit  himself,  we'd  reply 
"yes"  in  an  instant.  The  Honor 
Roll  could  thereby  come  to  rep- 
resent  not  only  achievement  In 
sitting  at  home,  ear  glued  to 
speaker,  waiting  for  new  ones, 
but  also  for  being  on  the  other 
end  helping  the  stay-at-homes. 
It  would  turn  out  to  be.  for  some, 
a  recognition  of  both  facets  of 
DXIng.  Or  don't  you  like  apple 
pie,  either? 

Possibly  the  greatest  mistake 
ever  made  In  DXCC  was  recog- 
nizing phone  as  a  disHnct  mode 
to  be  credited  and  awarded  sep- 
arately. For  years  and  years,  the 
two  awards  available  were 
Mixed  and  Phone,  because  it 
was  initially  more  difficult  to 
work  DX  on  phone  due  to  lack  of 
stations,  weaker  signals,  etc. 
Offering  a  phone  award  may 
have  encouraged  operation  on 


that  mode  for  the  first  year  or 
two*  but  it  did  little  else.  Then 
when  things  came  full  circle,  as 
they  tend  to  do,  many  forgot  CW 
and  working  DX  became  easier 
on  phone  than  on  code,  so  the 
League  bent  under  the  pressure 
from  the  die-hards  and  institut- 
ed, fn  1976,  a  GW  DXCC,  But  it 
does  not  even  require  two-way! 
All  you  have  to  do  is  find  the  sta- 
tion you  want,  work  him  on 
phone,  then  send  your  callsign 
to  him  on  CW;  he  comes  back  on 
phone  to  tell  you  you  are  "five 
nine  nine,"'  and,  presto!  another 
GW  DXCC  credit.  The  irony  of 
this  system  is  that  the  DX  sta- 
tion does  not  even  have  to  be 
abie  to  copy  the  code. 

There's  more.  The  past  few 
years  have  finally  seen  DXCC 
awarded  for  RTTY,  160  meters, 
and  OSCAR,  but  there  are  no  en- 
dorsements at  levels  after  100 
countries  (entities).  SSTV  and 
FM  (possible  on  10  meters)  have 
not  made  the  grade  yet.  With  the 
DXCC  operation  al  Headquar- 
ters always  behind  these  days, 


Larry  Smith  N1AAX  along  with  Chris  Emery  K1RIF/VP2MFI 
operated  VP2MFJ  m  April  from  the  shack  of  VP2t\AF  on  the  island 
of  Montserrai.  They  made  afmQ$t2MQ0  contacts  in  about  32  hours. 
Photo  by  KIRIF. 


why  not  simplify  things  by  issu- 
ing endorsements  only  in  the 
Mixed  category,  and  just  the 
basic  club  membership  of  100 
on  all  other  modes?  That 
wouldnl  be  as  far-fetched  as 
the  League's  trial  baiioon  a  year 
ago  of  starting  the  entire  DXCC 
program  over  at  zero  for  every* 
one.  Oh,  sure^  those  on  the 
Phone  and  CW  Honor  Rolls 
would  find  the  first  solution  re- 
pugnant (not  to  mention  the  sec- 
ond*), but  they  could  be  accom- 
modated by  having  an  all-time, 
final  Honor  Roll  for  the  first- 
wave  DXCC,  A  similar  situation 
has  come  up  In  the  contest  pro- 
gram, where  wholesale  changes 
In  contest  limes  and  point  struc- 
tures have  altered  scores  to  (he 
point  where  comparison  to  past 
records  is  meaningless.  In  the 
case  of  3  contest  like  the 
November  Sweepstakes,  which 
is  as  old  as  DXCC,  the  argument 
about  "tradition"  seems  to  have 
not  held  much  weight  at  Head* 
quarters. 

A  note:  The  latest  blow  to 
DXCC  tradition  came  recently. 
Know  those  little  ceHophane 
stickers  you  endorse  your  DXCC 
certificate  with  (110,  120,  130)? 
Well,  they're  being  phased  out. 
We  got  stickers  260  through  290 
the  other  day,  and  one  was  an 
oddball,  opaque  white  instead 
of  see^through  cellophane.  A 
guess  would  be  that  since  the 
cellophane  stickers  were 
notorious  for  not  adhering  to  the 
DXCC  lapel  pin,  the  decision 
was  made  to  switch  to  a  strong* 
er  glue  sticker  for  both  pin  and 
certificate,  rather  than  provide 
two  different  kinds  of  stickers 
(an  added  cost).  But  when  you 
take  your  DXCC  certificate  (the 
certificate  you've  been  adding 
to  lor  years  and  years)  out  of  the 
frame  to  add  the  latest  endorse- 
ments and  put  that  oddball 
sticker  on,  it's  enough  to  make 
you  cry.  Start  over  with  a  brand- 
new  certificate  and  all  new 
matching  stickers?  And  throw 
away  the  original  from  the  50s  or 
60s?  Not  a  chancel 

ON  THE  BANDS 

August.  Is  it  the  pits  of  HF  DX- 
Ing?  Welt,  July  and  September 
have  some  support  as  being  the 
best  time  to  take  the  antennas 
down  lor  refurbishing,  too.  All 
three  months  are  nothing  to 
compare  to  autumn  and  spring 
conditions.  At  least  when  It's 
August,  October,  probably  the 
best  overall  HF  month  of  the 
year,    is   only   weeks   away. 


August  fs  a  good  tin>e  to  clean 
up  those  states  you  need  for 
five-band  WAS  on  lO^meter 
sporadic-E  and  for  weeding  your 
garden.  The  All  Asia  CW  Corv- 
test  and  the  Worked  All  Europe 
Contest  are  August  attractions 
and  can  be  very  Interesting  sum- 
mertime activities;  they  can  also 
witness  horrible  propagation. 
It's  chancy. 

May  expeditions  were  plenti- 
ful in  1980.  although  the  rarity 
was  not  up  to  the  April  show  of 
TZ4AQS.  Mali,  KSLPUJohnston, 
and  Glorioso  by  FROACB  and 
FRfflACC/G.  Frank  Turek,  who 
operated  ZA2RPS  in  1971,  op- 
erated in  yay  from  Madeira  as 
DL7FT/CT3,  using  an  Atlas  21  OX 
and  TH3  Jr.  beam.  Frank  spent 
much  of  his  time  on  the  air 
quashing  rumors  that  he  Is  go- 
ing to  Albania  again  soon.  There 
is  some  hope  along  those  lines, 
but  not  much. 

A  Dutch  club,  the  Novioma- 

gun  DX  Group,  vacationed  in 
Luxembourg  tn  mid-May,  eight 
of  them  signing  "portable  LX." 
QSL  all  of  them  to  PA0KHS, 
Smaragdstratt  53,  6534WN  Nij* 
megan,  the  Netherlands. 

W5HF  and  K5G0E  operated 
at  the  British  Virgin  Islands  as 
VP2VEZ  and  VP2VEN  respec- 
tively, both  trying  to  comptete 
DXCC  with  their  VP2  caltsigns, 

Charles  Jackson  SV0AA  put 
Crete  on  ear^y  in  May.  but  his 
next  stop  at  Rhodes  (Dode- 
canese) was  cancelled.  His  all- 
CW  SVC&AA/5  operating  Included 
regularly-scheduled  forays  into 
the  US  novice  bands,  QSL  Sox 
722R.APO  NY  09223. 

Jerry  Harley  WA2TTI  operat- 
ed from  Greenland  the  second 
week  of  May  and  was  back 
again  in  June.  His  radio  time  is 
sandwiched  between  Air  Force 
duties, 

4Z4TT  and  another  unidenti* 
fled  operator  came  on  from  the 
Tokelau  Islands  on  May  10,  op- 
erating ZM7AA  for  over  a  week 
but  in  a  sporadic  manner.  Many 
Europeans  went  empty-handed 
in  trying  to  work  this  one.  There 
was  no  advance  warning  of  the 
operation,  either,  Many  were 
worked,  however,  and  QSLs  go 
to  PC  Box  22-572  for  SSB  and 
PO  Box  22-800  for  CW  contacts. 

During  May.  Eric  Sjolund 
SM0AGD  operated  first  from 
Swaziland  as  SM0AGD/3D6,  fol- 
lowed by  Botswana  as  A22GD, 
and  then  Rwanda  as  9X5LE  (an 
established  station  there).  Most* 

Continued  on  page  152 
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REVOLUTIONIZES  THE  STATE  OF  THE  ART 


'AVl 


AND 


.  INTRODUCE  THE  BRILLIANT  NEW  PCS-2000 


NOT  $550.00 

SUMMER 
SALE 


REG.  $369.00 


MICROCOMPUTER 
CONTROLLED 

SUPERIOR  COMMERCIAL  GRADE 
2  METER  FM  TRANSCEIVER 


NOT  $550.00 

SUMMER 
SALE 


REG.  $369.00 
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COMPARE  THESE  FEATURES   WITH  ANY  UNIT  AT  ANY  PRICE 


vm 


FREQUENCY  RANGE;   Receive  and  transmit:   144.00  to  147.995   MHz, 

SKhz  steps  +  MARS-CAP  CAPABILITY  BUILT  IN  (142-149,995  MHz). 

ALL  SOLID  STATE-CMOS  PL  DIGITAL  SYNTHESIZED, 

SIZE:    UNBELIEVABLE?   ONLY  6  3/4'"  x  2  3/5^"  x  9  3/4".  COMPARE! 

MICROCOMPUTER  CONTROLLED:  All  scannmg  and  frequency^conirol 

functions  are  performed  by  microcomputer. 

DETACHABLE  HEAD:  The  control  head  may  be  separated  from  the  radio 

for  use  in  11  mi  led  spaces  and  lor  security  purposes. 

SIX-CHANNEL  MEMORY:  Each  memory  is  re-programmable.  Memory  is 

retained  even  when  ihe  unit  Is  turned  off. 

MEMORY  SCAN:  The  six  channels  may  be  scanned  In  either  the  "busy" 

Of  "vacant"  modes  for  quick,  easy  (ocalion  of  an  occupied  or  unoccupiBd 

frecjuency.  AUTO  RESUME  COMPARE! 

FULL-BAND  SCAN:  All  channels  nnay  be  scanned  in  either  '"busy"  or 

"vacant"  mocJe.  This  is  especially  useful  for  locating  repeater  frequencies 

in  an  unfamiliar  area  AUTO  RESUME.  COMPARE! 

INSTANT  MEMORY-1  RECALL:  By  pressing  a  button  on  the  microphone 

or  from  panel,  memory  channel  i  may  be  recalled  for  immediate  use, 

MIC  CONTROLLED  VOLUME  AND  SQUELCH:  Volume  and  squelch  can 

be  adjusted  from  the  microphone  for  conventence  in  mobile  operation. 

ADDITIONAL  OFFSETS:   Provides  three  addHional  offset  values:  +0,4 

yiHz,  +  1  MHz  an<i  +  T  .6  MHz.  Other  offsets  may  also  be  obtained- 

25  WATTS  OUTPUT:  Also  5  walls  low  power  for  short-distance  commun- 


DIGITAi  S/RF  METER  :LEDS  indicate  aignaf  strength  and  power  output 

No  more  mechanicai  meter  movements  to  fafl  apartt 

LARGE     1^-INCH     LED     DISPLAY:     Easy-to-read     frequency     display 

minimizes  "eyes* off- the- road"  time, 

PUSHBUTTON  FREQUENCY  CONTROL  FROM  MIC  OR  FRONT  PANEL: 

Any  frequency  may  be  selected  by  pressing  a  microphone  or  front-panel 

Swi  tch 

SUPERIOR  RECEIVER  SENSITIVITY:   0.28  uV  for  20-dB  quieling.  The 

squelch  sensitivity  is  superb  requiring  less  than  0.1   uV  to  open.  The 

racetver  radio  circuits  are  designed  and  buitt  to  exacting  specifications, 

resulting  in  unsurpassed  received^tgnal  intelligibility. 

TRUE  FM,  NOT  PHASE  MODULATION:   Transmitted  audfo  qualHy   l§ 

optimized  by  the  same  high  standard  of  design  ar^d  construcilon  as  is 

found  in  Ihe  receiver.  The  microphone  amplifier  and  compression  circuits 

offer  intelMgibiiiiy  second  to  none. 

OTHER    FEATURES:    Dynamic    Microphone,    built   In   speaker,    mobile 

mounling  bracket,  external  remote  speaker  jacii  (head  and  radio)  and 

much,  much  more:  All  cords,  plugs,   fuses,  microphone  hanger,  etc. 

Included-  Weight:  6  lbs, 

ACCESSORIES:    15' REMOTE  CABLE $29,95.     CS-6R    A/C  POWER 

SUPPLY   .,..$49.95.  TOUCMTONE    .  MIC       K1T.....S39.95. 

EXTERNAL  SPEAKER... ..$18.00. 
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AMATEUR-WHOLESALE  ELECTRONICS  ORDER  now  toll  free 


8817  S,W.  129th  Terrace,  Miami,  Florida  33176 
Telephone  (305)  233-3631  •  Telex:  80-3356 
HOURS:  8-6,  WIgn.  -  Thur, 


U.S.  DISTRIBUTOR 

DEALER  INQUIRIES  INVITED 


•^5 


CREDIT  CARD  HOLDERS  MAY  USE  OUR  TOLL 


ORDERING  NUMBER 


RTTY  Loop 


Marc  I.  Leavey,  M.D.  WA3AJR 
4006  Winiee  Road 
Randalistown  MD21t33 

Last  month  I  began  to  ex- 
amine commercial  RTTY  equip' 
ment,  usmg  first  hand  informa^ 
lion.  Unfortunately,  the  par- 
ticular piece  of  gear  t  was  ex- 
amining for  this  month's  column 
developed  a  *' fatal"  malfuoc* 
tlon.  Rather  than  write  about  its 
failure.  I  have  elected  to  return  it 
to  the  manufacturer  and  delay  a 
full  review  until  later.  It  is  my  cur- 
rent Impression  that  the  par- 
ticular review  unit  1  received  had 
been  through  the  mill  and  that 
its  faults  were  not  representa- 
tive of  the  line. 

So.  let's  catch  up  on  some 
reader  input.  Along  the  lines  of 
receiving  equipment,  many  of 
you  are  asking  questions  about 
the  various  "computerized'* 
RTTY  schemes.  Tom  Altman 
WA5JVH  of  Midland.  Texas. 
writes^  '*Oo  you  have  any  infor- 
mation on  the  Macrotronics 
M800  and  M80  RTTYfCW  inter- 
face?''  Tom  owns  a  Kenwood 
TS180S  and  a  Level  fl  TRS-80 
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and  would  like  to  merge  these 
two  on  RTTY.  In  a  similar  vein, 
Jerry  Brantley  N5ADJ  of 
Crossett,  Arkansas,  has  been 
bitten  by  the  RTTY  bug  and  has 
an  Apple  11  in  the  shack  along 
with  his  ham  gear,  Jerry  outlined 
his  chorees  as  "1.  Macrotron- 
ics— cheapest  way:  a.  needs 
outside  TU  to  work  well;  b,  RFl? 
2,  Robot  Model  800— a.  new 
product,  how  reliable?  b.  How 
good  is  the  buitt-in  TU?  3. 
HAL— costs  most." 

Now.  these  are  not  easy  ques- 
tions to  answer*  My  information 
indicates  that  the  Macrotronics 
units  themselves,  for  example, 
are  not  overly  rf  sensitive-  How- 
ever, the  TRS-80.  Apple  II,  or 
almost  any  other  popular  micro- 
computer may  cause  problems 
if  operated  in  a  typical  amateur 
radio  station.  Call  it  a  mixed 
marriage,  if  you  will,  l>etween  rf 
and  digital  electronics.  The 
computers  generate  a  good  deal 
of  hash,  which  may  interfere 
with  a  broad  band  of  frequen- 
cies on  a  receiver  close  by.  The 
■'bus<>rienled*'  systems,  espe- 
cially S-100  ones,  are  notorious 
for  putting  out  all  kinds  of  radia- 
tion from  signals  traveling  down 
the  bus  paths.  My  SWTPC  SaOO. 
for  example,  puts  out  birdies 
and  whistles,  which  represent 
not  only  the  system  clock,  but 
other  assorted  bus  signals  do- 
ing their  own  thing.  Now,  prop* 
eriy  timed,  this  is  great  for  play- 
ing the  Wiiiiam  Tell  Overture  on 
a  nearby  AM  radio,  but  it  can 


wreak  havoc  on  RTTY  signals. 
This  problem  is  minimized  both 
by  shielding  and  through  the 
use  of  a  non-bus-oriented  sys- 
tem, such  as  the  TRS-80.  Fur- 
ther, most  computers  do  not  re* 
spond  nicety  to  rf  floating 
around  the  shack  and  will  either 
halt,  crash,  or  make  all  kinds  of 
messy  errors.  Nevertheless, 
operation  of  most  systems  is 
possible  if  you  keep  rf  in  the 
shack  to  a  minimum  and  shield 
the  computer  to  keep  signals 
where  they  belongK 

You  don*t  have  to  go  the  com- 
mercial route,  however,  to  put  a 
microcomputer  on  RTTY.  Pro- 
grams  have  been  published, 
here  and  In  (shudder)  other  jour- 
nals.  which  put  most  CPUs  on 
RTTY.  Although  many  of  them 
require  some  minimal  hardware 
for  interfacing,  the  expense  is 
certainly  nominal,  and  this  may 
well  be  the  most  cost*effectlve 
way  for  the  ham  with  a  computer 
to  get  on  RTTY. 

Now.  many  of  these  problems 
are  solved  through  use  of  Inte- 
grated units  such  as  the  HAL  or 
Mlcrolog  series  of  RTTY  termi 
nals.  Yes,  they  are  expensive, 
but  no  more  than  the  price  ol  a 
computer,  lerminal,  and  mter- 
facing.  And,  they  do  what  Ihey 
are  designed  to  do  very  well. 
From  Information  available  to 
me,  mostly  on  manufacturers' 
data  sheets,  any  of  the  available 
video  RTTY'"  units  should  pro- 
vide adequate  service  to  the 
average  ham.  The  various  sys- 
tems provide  a  variety  of  options 
and  features  which  make  opera- 
tion on  RTTY  as  it  never  was  be- 
fore! If  you  don't  own,  or  are  not 
contemplating  owning,  a  micro- 


computer and  you  desire  to  en- 
joy silent  RTTY,  orte  of  these  is 
sure  to  satisfy  you. 

I  am  going  to  have  to  plead  ig- 
norance about  the  Robot  sys- 
tem mentioned  1  have  no  liter- 
ature on  it,  nor  can  I  recall  any 
reviews.  If  any  reader  has  expe- 
rience with  the  Robot  800,  he  or 
she  *s  invited  to  drop  a  line  for 
future  inclusion  in  this  column. 

Continuing  along  the  lines  of 
receiving,  here  is  a  tip  passed 
along  by  Larry  Clouse  N0AALI  of 
Gladstone.  Missouri.  One  of 
Larry's  requests  is  the  passing 
along  of  useful  modifications  to 
commercial  equipment  that 
make  our  lives  easier.  Larry  has 
the  Flesher  TR-128  speed  con- 
verter and  noted  that  the  buffer 
will  overflow  if  the  speed  control 
is  turned  down,  so  that  data  is 
coming  In  faster  than  it  goes 
out.  He  suggests  adding  a  diode 
from  Terminal  Board  H  going  to 
pin  8  of  ICt  a  J-K  flip-flop.  He 
relates  that,  for  example*  when 
the  buffer  fills  while  trans- 
mitlmg  at,  say,  30  words  per 
minute,  this  modification  will 
open  the  speed  control  up  to  60 
until  the  buffer  is  almost  empty. 
Then  the  flip  will  flop,  and  speed 
should  resume  at  the  previously 
sel  speed.  Sounds  interestmg! 

ft  seems  like  I  end  up  mention- 
ing this  about  once  a  year,  but 
to  respond  to  Robert  Kerr 
KA3AAK.  Rick  Liftig  WA1IS0. 
and  the  others  who  have  written 
or  called,  RTTY  Journal  Is,  as  far 
as  I  know,  alive  and  being  pub* 
lished  regularly.  Their  address 
is:  Rrry  Journal  PO  Box  RY, 
Cardiff^by4he-Sea  CA  92007,  I 
know  it  seems  like  overkilL  but 
when    you    write   them,   tell 
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INEXPENSIVELY  SUPERIOR 

The  DS2000KSR  is  the  lowest 

priced  RTTY  terminal  available 

'■'^  with  these  advanced  features : 


#^34& 


TX/RX  operation  on  Baudot  and  ASCII  RTTY  plus  Morse  Code  [Morse  RX  optional) 

Integrated  keyboard  and  video  generator  allows  editing  of  transmit  text 

Full  24  line  by  72  characters  per  line  display 

Bright/dim  display  of  characters  differentiates  between  TX  and  RX  display 

Morse  receive  option  may  be  added  at  any  time 

Separate  CW  identification  key  for  RTTy  operation 

Status  tine  on  top  of  screen  shows  terminal  operating  conditions 

Pretype  transmit  message  into  255  character  buffer;  edit  before  transmitting 

2  programmable  '  Here  Is"  messages 

Word-wrap-around  prevents  word  splitting  at  end  of  display  line 

Word  mode  allows  editing  of  text  to  be  transmitted 

Quick  Brown  Fox  and  R YRY  test  message  keys 

Small  size  metal  cabinet  gives  effective  RFI  shielding  from  transmitters 

Loop  compatible  RTTY  connections  and  plus  or  minus  CW  key  connections 

1 10  and  300  baud  ASCII 

45.50.57J4. 100  baud  Baudot 

1-175wpm  Morse  transmit 

1-1 75  wpm  optional  Morse  receive 

1 20/240  V,  50/60  Hz  power 

Internal  CW  side- tone 

UnShift  On  Space  for  Baudot 

Keyboard  Operated  Switch 

SYNC  idle  for  RTTY 

One  year  warranty 

Write  or  give  us  a  call  WeH  be  glad  to  send  you  our  new  RTTY  catalog. 
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HAL  COMMUNICATIONS  CORP 

Box  36S 

Urbana,  Illinois  61801 

217-367-7373 


For  our  European  customers,  contact:  Richter  &Co.  D3000 
Hannover  1  •  I  E.C  interelco,  6816  Bissone/Lugano  ♦  Radio 
Shack  Ltd,,  London  NWa  3AY  •  Erik  Torpdahl  Tetecom,  DK  3660 
StertlDse  Denmark 


DS2000KSR ......$499.00 

ESM-914  Video  Monitor.  $169.00 

MR2000 
Morse  receive  option.  ..$159.00 
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Third  pface—G3MErs  "Otd  Gummy. 


them  you  read  about  them  here, 
in  73  Magazines  RTTY  Loop. 
OK? 

I  always  )ike  to  see  new  tech- 
nology reach  the  air.  and  we  are 
pleased  to  announce  the  arrival 
of  the  Maryland  Mobi leers  Ama- 
teur Radio  Club  repeater,  on 
146.205/146.805  MHz,  which 
runs  AFSK  in  the  Baltimore 
area.  The  data  formal  Is  ITO-Hz 
shift,  2125-Hz  mark,  and  45.45 
baud  Baudot.  ASCII  operation  in 
the  near  future  is  anticipated. 

Gonna  close  this  month  with 
a  topic  that  I  have  not  covered 


too  much,  but  which  interests 
most  RTTY'Phlles:  RTTY  art-  The 
Southern  Counties  Amateur 
Teiepr inter  Society  {SCATS),  ai 
California  vintage,  completed 
judging  for  their  1979  World  wide 
RTTY  Art  Contest.  Ed  Nally 
WS6HSU  of  Van  Nuys.  Califor- 
nia, received  first  place  in  (he 
contest  for  his  entry,  "RTTY 
Baby  1979."  Second  place  went 
to  Wendell  Merk  AD4M  of  Holly- 
wood, Florida,  who  designed 
"His  Master^s  Voice"  after  the 
old  RCA  togo.  Paul  Tew  G3MEJ 
of  Morden,  Surrey,  England, 
took  third  place  for  *'Old  Gum- 
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my."  The  fair  sex  took  honorable 
mention  as  Sandi  Clark 
WB4VEU  of  Hurt,  Virginia,  dis- 
played "The  Rose,"  These  win- 
ning entries  are  reproduced 
here,  although  much  reduced. 
and  all  look  tike  winners  to  me. 

Why  not  try  youf  hand  at 
entering  the  1980  contest  and 
win  a  large  wood  and  brass 
plaque  as  WB6HSU  did  this 
year?  Entries  will  be  accepted 
after  September  1.  1980,  and 
SCATS  wilt  be  publishing  the 
rules  in  most  ham  publications. 
Who  knows,  maybe  your  picture 
will  be  printed  here  in  RTTY 
Loop  as  one  of  next  years  win- 
ners! 


One  final  thought  while  we 
are  on  the  subject  of  RTTY  art. 
The  situation  reported  in  this 
column  over  the  last  several 
months  involving  Teleprinter 
Ar1«  Ltd.,  is  still  quite  active.  I 
urge  any  hams  who  have  had 
dealings  with  the  firm  in  the  last 
few  years  to  forward  a  note  to 
me.  with  details  of  your  good  or 
bad  experience,  at  the  above  ad- 
dress. If  you  desire  a  reply,  a 
self-addressed,  stamped  enve- 
lope is  always  appreciated. 

Next  month,  a  review  of  a 
book  that  guides  you  to  new  fre- 
quencies, more  from  the  reader- 
ship, and  a  lot  more— in  RTTY 
Loop. 


Ham  Help 


I  need  a  cathode  ray  lube  for  a 
Tektronix  Model  549  memory 
scope.  The  tube  is  VS59,  Tek- 
tronix part  number  154  0498  00 
(description:  T5490-202,  CRT, 
standard  phosphor).  Scope  is 
for  hobby  use— CRT  need  not  be 
perfect  but  must  be  usable. 
Price  must  be  very  reasonable. 
Or  does  anyone  know  where  I 
can  get  my  old  CRT  repaired — 
filament  open? 

Curt  Powell  W84WAA 

Box  130,  Powell  Road 

Rocky  Mount  NO  27801 

(9l9)-446-34dd 


I  need  a  schematic  diagram 
and/or  instruction  manual  for  an 
RCA  model  195(A)  Voltohmyst 
VTVM.  I  will  pay  postage  costs 
and/or  copying  costs  or  will  bor- 
row and  return  manual  after 
copying  myself.  Thanks. 

Stephen  Olster  K2MN 
RO  1,  Box  3926 

W.  Hurley  NY  12491 

I  need  information  (operator's 
or  repair  manual)  on  a  2-to-5000- 
MHz  dummy  load,  type  AN/ 
URM-Sa  The  unit  is  listed  as 
Federal  Stock  Number  6625-519^ 


5488  and  was  manufactured  by 
WacLine,  Inc.,  Dayton  OH,  man- 
ufacturer's part  number  22650. 
Adapters  marked  UG  1166/U 
and  UG*1167/U  are  included,  I 
would  appreciate  any  help. 

OPT  Paul  W.  Morich,  CAP 

c/o  Headquarters 

New  Jersey  Wing 

Civil  Air  Patrol 

PC  Box  16099 

McGuire  AFB  NJ  08641 

T  am  in  need  of  full  sche- 
matics for  an  FM  two-way  radio 
that  was  manufactured  by  Du- 
Mont  Corporation.  The  only 
identifying  name  on  the  radio  is 
'^DUMONT  FAIRCHILD  TRANSl- 
COM/'  Apparently  there  was  a 
separate  power  supply  which  I 


do  not  have.  Any  help  will  be 
greatly  appreciated. 

Thomas  A,  Chambers 

407  S.  Williams  St 

Denver  CO  80209 

I  need  a  service  manual  or 
schematic  for  the  Panasonic 
NV-3085  portable  video  tape 
recorder. 

John  S.  Lee  KA4EPR 

17401  NW20Ave. 
Miami  FL  33055 

I  need  a  manual  for  a  Ham- 
marlund  HQ-IOO  general  cover- 
age receiver.  J  will  pay  for  an 
original  or  a  copy. 

Marvin  Rosen  KA3EUY 

20  W.  Madison  St. 

Baltimore  MO  21201 
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At4C  AUG  Dl  K3tCH  KUCH 

GOPQ  SieS  HERE  m  HAftVLAWD  TOO  JOKi. 

THI  BTTV  GEARNEFIE  IS  THE  MPI*  Ml  CHOI  06  ATR4Wfl  SYSTEM 
pmtJ&nAMHEQ  TO  CAli  XO"  Alt>  tBT£«  f  DH  HT  CALL  SiE*. 
I  WAS  fOUHiNG  A  cur  OF  COf  FtE  li  THE  ItnCriEU  ««Ii  YOU 
AJiSWEllEDUV  XQ". 
IMt-ATR'   HEARD  "KaiCH- WKEH  VOU  CAKE  MCITO  M£  AliO 

REYIDWV  ALtRTBEEPERIU 

rr  rHEH  AUrOWATlCALLT  RETUHHEO  THE  tALl  WHICH  €AVEIffi 

TIME  TO  iJET  TO  TMt  flAOiO, 

iO  JOH«  VOU  RE  HOW  TALICIIIG  TO  CttABUf  (MUHAirJ  WSTIAll 
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ATK-0«OO 


The  besi  of  both  worlds  *  .  .  a  simple,  easy  to  use 
video  system  for  CW  RTTY/SSTV  and  an  automatic 
computer  station  control. 

Learn  a  few  keyboard  commands;  plug  in  your 
transceiver  and  you're  on  the  air  with  performance  that 
leaves  the  others  '1n  the  noise/'  With  the  program  per- 
manently stored  in  ROM,  there's  no  need  to  fumble 
with  loading.  To  get  it  going,  you  just  turn  it  on! 

The  complexity  of  its  operation  is  up  to  you;  the 
capability  is  there  when  you  need  it.  Use  the  computer 
mode  to  add  a  new  dimension  to  your  station's  opera- 
tion. It  virtually  obsolete-proofs  the  system  for  future 
developments  by  allowing  direct  control  or  modification 


of  all  operating  parameters  in  all  modes.  With  battery 
backup  memory  it  will  remember  your  ID,  stored 
messages  and  special  programs. 

SLOW  SCAN  TV?  Sure,  why  didn  t  you  say  so?  Us 
easy  with  the  ATR-6800,  our  SSTV  program  outpuls 
standard  tones  for  sending  characters  and  computer 
graphics.  Compose  a  full  screen  and  transmit  it^  just  like 
you  would  on  RTTYI 

ATR-6800  with  9'  monitor. - . .  ,S199S.OO 

Ask  your  dealer  or  drop  by.  MICROLOG  COR- 
PORATION, 4  Professional  Drive,  Suite  119,  Gaithers- 
burg,  MD  20760,  Telephone  (301)  948-5307, 


MICROLOG 


1^51 


INNOVATORS  IN  DIGITAL  COMMUNICATIONS 
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HL9 


Jusl  thoughl  I'd  keep  you  up 
to  date  on  the  situation  here  in 
Korea,  Since  your  visit  to  the 
Republic,  there  have  been  many 
changes  m  the  HL9  environ* 
ment.  We  now  have  an  active 
radio  ciub  and  club  station 
(HL9TX). 

Our  club  station  is  located  on 
top  of  a  small  mountain  inside 
the  Yongsan  mlfitary  com* 
pound.  The  station  is  the  fruit  of 
much  effort  and  is  the  only  HL9 
club  station  in  the  Republic  of 
Korea,  Inside  the  shack  is  a  Cot- 
lins  KWM-2  which  was  reburlt 
from  scratch.  The  antenna  is  a 
Japanese  C-218  tfibander  for  10. 
15,  and  40  meters.  The  antenna 
Is  located  on  the  highest  point 
on  Yongsan,  a  vyater  tank. 

It  is  hoped  that  HL9TX  will 
provrde  a  new  country  for  many 
stateside  stations,  I  am  pushing 
operations  on  40  meters  espe- 
cially from  this  super  location. 

At  this  time,  our  proposect  op* 
erating  regulation  is  being  stud* 
led  by  the  Eighth  Army  staff.  We 
are  all  anxiously  waiting  to  see  If 
it  will  be  approved  by  the  Korean 
government.  If  It  is,  it  wiii  allow 
licensing  of  Novice  and  Techni- 
cian class  stations  tor  the  first 
time  in  Korea.  I  have  proposed 
several  other  changes  which  wiM 
prove  very  advantageous  to  the 
HL9  ham. 
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I  will  try  to  keep  you  informed 
as  things  come  up.  I  hope  you 
will  disseminate  as  much  infor- 
mation about  HL9s  as  possible 
to  the  ham  fraternity. 

Thomas  (Tom)  L  Nickle  HL9TN 
APO  San  Franctsco  CA 

You  bet  Tom.  You  can  also  bet 
that  th&  group  of  hams  who  Wffi 
de  with  me  in  October  on  our 
tour  of  Asia  wfff  be  looking  for* 
ward  to  meeting  you  and  the 
other  HL/HM  amateurs. — 
Wayne. 


LITTLE  LIGHT? 


] 


Weil,  you  really  got  carried 
away  in  the  May  issue  of  73.  I 
subscribe  to  all  of  your  periodi- 
cals^ so  I  guess  there'll  be  some 
repetition  in  Kilobaud  Micro- 
computing and  80  Mtcrocom- 
puting. 

I  generally  agree  with  your 
opinions  regarding  the  ARRL 
and  the  FCC- 1  wouid  tike  to  see 
a  little  less  innuendo  and  a  lot 
more  fairly  detailed  facts 
printed  regarding  both.  Your 
brush  is  usuaiiy  much  too  broad 
to  be  really  credible.  Neither  of 
those  organizations  is  100% 
t>ad. 

Now  for  the  important  stufl 
The  US  did  not  "conquer'*  any 
countries  in  WWM  other  than 
Japan   and   part   of   Germany; 


On  the  left  is  Thomas  L  Ntckte  HL9TN,  President  of  the  American 
Amateur  Radio  Club  of  Korea:  to  the  right  Is  Gary  M.  Keller 
Wa&ZEE. 


true,  we  did  not  set  up  any  long- 
range  controls  there,  but  we 
really  have  little  problem  with 
the  Federal  Republic  and  our 
problems  with  Japan  in  regard 
to  trade  practices  are  of  our  own 
making.  We  could  effectively 
counter  Japan^s  predatory  trade 
practices  without  imposing  im- 
port  tariffs  or  anything  like  thaL 
We  only  have  to  set  up  some  bu* 
reaucratic  regulations  on  im- 
ports from  Japan  and  assign  the 
development  and  adminislra- 
tion  of  them  to  any  one  of  a  num- 
ber of  existing.  wetl-quaHfied 
agencies,  e.g.,  HEW,  OSHA, 
HUD,  etc.  Japanese  imports 
would  slow  up  in  a  hurry,  if  not 
entirely  dry  up.  Then  maybe  the 
Japanese  would  try  regarding 
trade  as  a  two-way  street  tor  a 
change, 

Vietnam.  Sure  the  military  on- 
ly fought  there,  and,  as  in  Korea, 
fought  under  political  con- 
straints which  made  success 
impossible.  We  had  absolutely 
no  business  in  either  place,  but 
the  biame  has  to  be  put  on 
Roosevelt  first  for  Korea  and  on 
the  Irish  kid  for  dabbling  in  Viet- 
nam  with  his  personal  toy,  the 


Special  Forces.  Not  to  forget,  of 
course,  the  father  of  "The  Great 
Society''  who  put  a  half  million 
troops  in  Vietnam  afong  with  the 
"no  win"  policy. 

Yept  I'm  in  favor  of  a  viable 
CIA,  too.  But  how  can  we  have 
such  a  thing  when  classified  in- 
formahon  no  longer  exists  for  ail 
intents  and  purposes?  How 
would  you  like  to  risk  your  life  in 
a  "secret"  operation  knowing 
that  a  whole  passel  of  congress- 
men  are  privy  lo  that  operation? 
You  might  as  well  have  an  over- 
sight committee  composed  of 
AP,  UP1.  and  ail  the  major  net- 
works. 

We're  in  pretty  good  shape 
other  than  Central  and  South 
America.  Africa,  and  Asia? 
YouVe  not  sure  about  France?  I 
am.  In  the  case  of  France,  chari- 
ty begins  and  ends  at  home,  par- 
ticularly after  they  get  all 
wrapped  around  the  axle  again 
and  cry  out  for  us  to  rescue 
them  once  more.  Not  that  sure 
about  Mexico  and  Canada 
either?  Canada  just  turned 
rather  decisively  back  toward 

Continued  on  page  159 


The  C21B  antenna  system  tor  TO,  tS,  and  40  meters. 
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Talk  SfQfe  of  the  art.  Versorilify,  or  Economy  —  SWAN'S  famous  "worid's  best" 
Engineering  team  has  designed  a  complete  line  of  Transceivers  to  suit  your  need. 


Take  a  look  at  the  ^hree  hottest  new 
SSB  Transceivers  this  year.  They're 
all  made  in  America  and  they're  all 
from  Swan.  Whatever  your 
dreams— from  a  compact  fully 
synthesized  mobile  to  a  futt-blown 
base  station  with  dual  PTO's— one 
of  these  will  bring  them  to  reality 
today.  They  re  all  solid  state,  all  235 
Watts  PEP  and  CW  on  all 
frequencies,  and  most  of  alf 
they  re  affordable. 

Most  Advanced  HF 
Transceiver  in  the 
Worid— ASTRO  150 

HF  SSB  Transcerver  featuring 
VRS'  a  knob  with  a  new  twist,  and 
over  100,000  fully 
m  icroprocessor- controlled 
frequencres  on  present  or 
envisioned  "ham"  bands, 

D  High  Power  —  Full  235  Watts 
PEP  &  CW.  all  bands  □  Truly 
Synthesized  in  accurate  lOOHz 
steps  a  Full  CW  Break- In  with 
narrow  XTAL  FiHer  g  Standby 
Memory  —  ALL  BANDS  D  True  PEP 


t^m 


output  meter  n  Model  1 50  —  80  thru 
10  meters  D  Model  15t  —  160  thru 
15  Meters 


ASTRO  102  BX 


100  MX 


Most  Versatile  HF  1 60M- 
10M  Tronscerver  in  the 
Worid  —ASTRO  1 02  DX 

Dual  PTO  s.  235  Watts  PEP  &  CW 
on  all  frequencies,  IF  Passband 
tuning,  with  LED  position  indicators 


and  full  breaknn. 

D  All  solid  state  D  Modern  design 
and  styling  n  Tunable  notch  filler 
D  4  Function  Meter  D  Speech 
Processor  D  VOX  D  Adjustable 
AGC  Decay  D  2  Position  CW  Wave 
Shaping  D  16  Pole  IF  Filter 
D  Crystal  CW  Filter  D  PLL 
a    Synthesized  Band  Selection 

Economy  with  top 
SWAN  quolity  ond 
mobilify— 100MX 

235  Watts  PEP  &  CW  on  all 
frequencies.  The  field-proven 
Rig  the  whote  wortd^s  talking 
about. 

D  Alt  so  fid-state  G  Modem  design 
and  styling  D  VOX  G  Noise  Blanker 
a  Semi-CW  Break-m  a  RIT 
tl.SKHz  n  25  KHz  Calibrator, 
built-in  □  CW  side  tone  with 
adjustable  pitch  and  level  D  Internal 
speaker  n  Jack  for  external  counter 
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A  divfSfon  of  CubiC  Communic^tiofts,  fnc 

305  Airport  Rd,  •  Oceanside,  Ca.  92054 

(714)  757-7525 
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Look  to  Swan  for  Quality  Accessories  . . .  and  Service  ^n 


Confesfs 


Robert  Baker  WB2GFE 
15  Windsor  Dr. 
Atco  NJ  08004 

MBWB  Kl 

The  Saint  Charles  Amateur 
Radio  Club  of  St.  Charles, 
Mtssourj,  will  be  operating,  for 
the  2nd  time,  a  myjtkig  station 
on  historic  Kaskaskia  Island  in 
the  upcoming  16th  Annual  M~ 
noJs  QSO  Party.  The  dales  will 
be  from  1800Z  August  2  to  2300Z 
August  3t  1980.  The  island  dates 
back  to  the  early  17th  century 
when  Jollet,  the  French  explor- 
er, and  Father  Marquette  found- 
ed the  church  on  the  island- 
Kaskaskia  Island  houses  the 
famed  ^'Liberty  Bel!  of  the 
West."  This  is  the  only  inhabited 
portion  of  Illinois  that  is  on  the 
Missouri  side  of  the  Mississippi 
River.  The  callsign  will  be 
KOBM/9  Kl.  A  handsome  8  x  10 
certificate  will  be  available  for 
all  worked  stations.  Please  send 
a  9  X  12  SASE  for  the  certifi- 
cate* Operating  frequencies  will 
be  up  60  kHz  on  CW  and  up  25 


kHz  on  the  Novice  bands.  On 
SSB,  the  ctub  pla?is  to  operate 
on  3975.  7275. 14275.  21375,  and 
28675.  QSL  to  Mike  McCrann 
WDOGSY,  25  Elm  St.  St„  Peters. 
Missouri  63376;  (314)-278-2578, 

EUROPEAN  DX  CONTEST-- CW 
Starts:  0000  GMT 

Saturday,  August  9 
Ends:  2400  GMT 

Sunday,  August  10 
Sponsored  by  the  Deutscher 
Amateur  Radio  Club  (DARC). 
Only  36  hours  of  operation  out 
of  the  4B-hour  period  are  per- 
mitted for  single-operator  sta- 
tions. The  12  hours  of  non<jp' 
eratton  may  be  taken  at  once  or 
in  not  more  than  three  periods  at 
any  time  during  the  contest.  Op- 
erating classes  include:  single- 
operator,  all  band  and  multi- 
operator,  single  transmitter. 
Multi-operator,  single-trans- 
mitter stations  are  only  allowed 
to  change  bands  one  time  within 
a  15-minute  period,  except  for 
making  a  new  multiplier.  Use  all 
amateur  bands  from  3.5  MHz 


( 

Aug  1-7 

[^lender 

SWOT  QSO  Party 

Aug  2-3 

ARRL  UHF  Contest 

Aug  2-3 

Illinois  QSO  Party 

Aug  9-10 

European  DX  Contest—CW 

Aug  16  IS 

New  Jersey  QSO  Party 

Aug  16*18 

Rhode  Island  QSO  Party 

Aug  23  24 

All  Asian  OX  Contest-CW 

Aug  31 

Worked  All  Britain  Contest— VHF 

Sep  13-14 

European  DX  Cofitest— Phone 

Sep  13*14 

ARRL  VHF  Contest 

Sep  13*14 

Pennsylvania  QSO  Party 

Sep  13-14 

CAN-AM  Contest— Phone 

Sdp  13-16 

Washington  State  QSO  Party 

Sep  14 

North  American  Sprint 

Sep  27 

DARC  Corona  10-Meter  RTTY  Contest 

Sep  27*20 

Delta  QSO  Party 

Sep  27-2S 

CAN-AM  Contest-CW 

Sep  27  28 

EX-KZ5  Reunion 

Oct  4-5 

CalHornia  QSO  Party 

Oct  4^5 

ARRL  Simu fated  Emergency  Tesi 

Oct  11-12 

ARRL  CD  Party 

Nov  1-2 

ARRL  Sweepstakes— CW 

Nov  8-9 

European  DX  Contest— RTTY 

Nov  8  9 

IPA  Contest 

Nov  9 

International  OK  DX  Contest 

Nov  15 

DARC  Corona  10-Meter  RTTY  Contest 

N0V1S16 

ARRL  Sweepstakes— Phone 

Dec  6-7 

ARRL  160-Meter  Contest 

Dec  13  14 

ARRL  10'Meter  Contest 

Jan  18 

FRACAP  Worldwide  Contest 

Mar  7S 

1981  SSTV  Contest 

K0BM/9  Kl 

KASKASKIA  ISLAND  DX-PEDITION 
ILLlNOtS.  WEST  OF  THE  MISSISSIPPI  fllVER 


.^^^_^_^_^ 


through  28  MHz.  A  contest  QSO 
can  only  be  established  be* 
tween  a  non-European  and  a 
European  station.  Each  station 
can  be  worked  only  once  per 
band. 
EXCHANGE: 

Exchange  the  usual  six-digit 
serial  number  consisting  of  RST 
and  progressive  QSO  nunnbefs 
starting  with  001. 
SCORING: 

Each  QSO  counts  1  point. 
Each  confirmed  QTC  {given  or 
received)  counts  1  point.  The 
multiplier  for  non-European  sta- 
tions  is  determined  by  the  num- 
ber of  European  countries 
worked  on  each  band.  Euro- 
peans will  use  the  last  ARRL 
countries  list.  In  addition,  each 
call  area  in  the  following  coun- 
tries  will  be  considered  a  multi^ 
plier:  J  A,  FY,  VE,  VO.  VK.  W/K, 
ZL,  UASd.  The  mullipfier  on  3.5 
M Hz  may  be  multiplied  by  4,  on  7 
MHz  by  3,  and  on  14  through  28 
MHz  by  Z  The  final  score  is  the 
total  OSO  points  pius  QTC 
points  multiplied  by  the  sum 
total  multipliers  from  all  bands, 
QTC  TRAFFIC: 

Additional  point  credit  can  be 
realized  by  making  use  of  the 
QTC  traffic  feature.  A  QTC  is  a 
report  of  a  confirmed  QSO  that 
lias  taken  place  earlier  in  the 
contest  and  later  sent  back  to  a 
European  station.  It  can  only  be 
sent  from  a  non*European  sta* 
tion  to  3  European  station.  The 
general  idea  is  thai  after  a  num- 
ber of  European  stations  have 
been  worked,  a  list  of  these  sta- 
tions can  be  reported  back  dur^ 
ing  a  QSO  with  another  station. 
An  additional  1  point  credit  can 
be  claimed  for  each  station  re- 
ported. 

A  OTC  contains  ihe  time,  call, 
and  QSO  number  of  the  station 


being  reported,  l,e.,  1300/ 
OAtAA/134.  This  means  that  at 
1300  GMT  you  worked  DAIAA 
and  received  number  134.  A 
QSO  can  be  reported  only  once 
and  not  back  to  the  originating 
station.  Only  a  maximum  of  10 
OTCs  to  a  station  is  permitted. 
Vou  may  work  the  same  station 
several  times  to  complete  this 
quota,  but  only  the  original  con- 
tact has  QSO  point  value.  Keep 
a  uniform  list  of  OTCs  sent.  OTC 
3/7  indicates  that  this  is  the  3rd 
series  of  OTCs  sent  and  tfiat  7 
QSOs  are  reported,  Europeans 
may  keep  the  list  of  the  received 
OTCs  on  a  separate  sheet  if  they 
clearly  indicate  the  station  who 
sent  the  OTCs. 

AWARDS: 

Certificates  to  the  highest 
scorer  in  each  classification  in 
each  country,  reasonable  score 
provided.  Continental  leaders 
will  be  honored  with  plaques. 
Certificates  will  also  be  given 
stations  with  at  least  fialf  the 
score  of  the  continental  leader 
or  with  at  least  250.000  points. 
The  minimum  requirements  for 
a  certificate  or  a  trophy  are  100 
QSOs  or  10,000  points. 
ENTRIES: 

Violation  of  the  ruies^  un- 
sportsmanlike conduct,  or  tak* 
ing  credit  for  excessive  dupli- 
cate contacts  will  be  deemed 
sufficient  cause  for  disqualifica- 
tion. The  decisions  of  the  Con- 
test Committee  are  final,  It  is 
suggested  that  the  log  sheets  of 
the  DARC  or  equivalent  be  used. 
Send  a  large  SASE  to  get  the 
wanted  number  of  logs  and 
summary  sheets  (40  QSOs  or 
OTCs  per  sheet).  SWLs  apply 
the  rules  accordingly.  Entries 
should  be  sent  no  later  than 
September  I5th>  North  Ameri' 
can  residents  may  send  their  a p- 
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plications  and  logs  to:  Hartwin 
E  Weiss  W30G.  PO  Box  440, 
Halifax  PA  17032  USA. 
EUROPEAN  COUNTRY  UST: 

C31,  CT1,  CT2,  DU  DM,  EA, 
EA6.  El,  F,  FC,  G,  GC  Guer.  GG 
Jer,  GO,  Gl.  GM,  GM  Shetland. 
GW,  HA,  HB9.  HB0.  HV,  I,  IS.  IT. 
JW  Bear,  JW,  JX,  LA,  LX,  LZ,  Ml, 
OE.  OH,  OHOI,  0JI3,  OK.  ON,  OY, 
OZ,  PA.  SM,  S,  SV,  SV  Crete,  SV 
Rhodes,  SV  Athos,  TA1,  UA1346, 
UA2,  UB5.  UC2,  UNI,  U05,  UP2, 
UQ2,  UR2.  UA  Franz  Josef  Land, 
YO,  YU,  ZA,  AB2,  3A,  4U1,  9H1. 

NEW  JERSEY  QSO  PARTY 

2000  GMT  August  16  to 
OrOO  GMT  August  17 


1300  GMT  August  17  to 

0200  GMT  August  18 
The  Englewood  ARA  invites 
atl  amateurs  worldwide  to  par* 
ticipate  in  the  21st  annual  NJ 
QSO  Party,  Phone  and  CW  are 
considered  the  same  contest.  A 
station  may  be  contacted  once 
on  each  band;  phone  and  CW 
are  considered  separate 
"bands,"  but  CW  contacts  may 
not  be  made  In  phone  band  seg- 
ments. NJ  stations  may  work 
other  NJ  stations,  and  NJ  sta- 
tions are  requested  to  identify 
themselves  as  "DE  NJ." 
EXCHANGE: 

QSO    number.    RSCT),   and 
ARBL  section,  country,  or  NJ 


county. 
FREQUENCfES: 

1810,  3535.  3900,  7035.  7135, 
7235,  14035.  142 SO,  21100. 
21355, 28100, 28610, 50-50-5,  and 
144-146- 

Suggest  phone  activity  on  the 
even  hours;  15  meters  on  the 
odd  hours  (1500  to  2100  GMT); 
160  meters  at  0500  GMT, 
SCORING: 

Out-of-state  stations  multiply 
the  number  of  complete  con- 
tacts with  NJ  stations  times  the 
number  of  NJ  counties  worked 
(21  maximum).  NJ  stations 
count  1  point  per  WKNENO 
QSO  and  3  points  per  DX  QSO. 
Multiply  total  QSO  points  by  the 


number  of  ARRL  sections  (in- 
cluding NNJ  and  SNJ— maxi- 
mum 74).  KP4,  KH&  KL7.  etc, 
count  as  3-point  DX  contacts 
and  as  section  multipliers. 
AWARDS: 

Certificates  will  be  awarded 
to  the  first-place  station  in  each 
NJ  county,  ARRL  section,  and 
country.  In  addition,  a  second- 
place  certificate  will  be  awarded 
when  4  or  more  logs  are  re- 
ceived, Novice  and  Technician 
certificates  will  also  be  award- 
ed. 
ENTRfES: 

Logs  must  show  date/time  in 

Continued  on  page  150 


Results 


RESULTS  OF  THE  1980  SSTV  CONTEST 

What  a  btast!  Enthusiasm  and  participation  in  the  1980 
SSTV  Contest  was,  to  put  It  mildlyp  fantastic.  Brooks  Ken- 
dall W1JKF,  Dave  Ingram  K4TWJ,  and  the  complete  gang  at 
73  would  like  to  thank  each  and  every  contestant  and  invite 
you  to  do  it  again  next  year.  This  contest  is  rapidly  gaining 
widespread  popularity.  If  you  haven't  yet  foined  the  ranks  of 
SSTV  operators,  you  best  get  cracking.  This  is,  obviously, 
going  to  be  one  of  the  hottest  modes  of  communication  in 

the  80s. 

During  the  weekend  of  March  8  and  9, 19B0,  practically  all 
the  designated  frequencies  were  alive  with  the  sound  of 
SSTV.  10  meters  was  open  like  never  before,  with  European 
video  pounding  into  the  US  until  mid*afternoon  during  both 
the  contest  days.  20  meters  was  also  abound  with  SSTV, 
from  approximately  14.225  to  14.240  MHz  with  several 
**levels"  of  SSTV  signals.  At  one  time  during  the  contest,  we 
noted  a  German  slow  scanner  relating  that  ln*5haok  efforts 
called  tor  excessive  work.  The  amateur  said  he  was  only 
making  a  few  casual  contacts  and  enjoying  the  "losing  ac* 
tion.*'  Down  frequency  from  this  operation,  another  SSTVer 
was  busy  making  contacts  while  using  felt  pen  lettered 
sheets  placed  under  the  camera  during  each  QSO.  We 
understa  nd  the  paper  menegene  and  hot  fights  soon  choked 
the  poor  chap.  One  possible  alternative  to  this  situation  is 
the  new  Robot  super  terminal  or  a  house  computer.  Other- 
wise, we're  open  to  alternate  ideas.  How  about  it,  gang? 

This  year's  contest  resulted  in  a  significant  increase  In 
the  number  of  logs  received,  and,  as  evident  by  the  com- 
ments received,  most  of  you  would  like  to  see  the  schedule 
changed  to  stimulate  more  worldwide  participation.  Last 
year  I  conducted  surveys  during  the  Saturday  SSTV  net* 
work,  and  the  suggestions  received  have  been  tabulated. 
We  did  not  come  to  grips  with  this  in  time  for  this  year's  con- 
test; however,  next  year  will  reflect  a  change  in  the 
schedule.  If  you  wish  to  state  your  views,  please  let  us  know. 
The  Saturday  SSTV  net  that  meets  every  Saturday  at  1800  to 
2000Z  is  a  convenient  way.  Please  call  net  control,  W1 JKF 
(handle  is  Brooks),  on  14.230  MHz. 

SSTV  CONTEST  SOAPBOX 

'^My  first  time  in  the  contest,  and  it  was  terrific  fun.  It  was 
enjoyed  by  all  members  of  the  family,  and  I  even  scored  2 
new  SSTV  countries,"— KiHT. 

'^Really  had  a  ball,  but  where  were  the  South  Americans?" 
— WA40AA, 


**Had  to  take  several  ifitermisstons,  but  kept  plugging 
anyway."-.  K8EML 

*'KB9fG  — you  beat  N6WQ— what's  your  secret?"— 
K4TWJ. 

"Would  like  to  see  a  divisor  used  that  would  divide  power 
by  same  to  determine  score."— WOT  UP. 

''Really  enjoyed  contest  and  look  forward  to  competing 
next  year.  My  equipment  is  mostly  homemade,  with  a 
modified  SWTP  computer— software  by  W8PVD  and  AASD." 
— K8NTK. 

''Enjoyed  contest."— WAflLLQ. 

"It  was  fun.  My  comments  will  follow."— W2G NO, 

"My  first  SSTV  contesL  Enjoyed  same,  but  was  severely 
limited  by  a  stuck  rotor"— WA1  PEL. 

"Best  contest  yet;  good  DX  this  year.  Would  like  to  see 
contest  run  36  straight  hours.  Australia  was  just  coming  in 
when  contest  ended."— WBiRYP. 

"Best  regards  on  contest.  Hope  contest  will  continue  and 
with  more  participation  worldwide.  Propagation  is  poor  on 
80  and  40  in  Mexico.  Would  like  schedule  changed  to  take 
advantage  of  openings  to  JA  and  other  countries.  Big  ap- 
plause to  73  Msgazine  for  sponsoring  contest."— XE1AAK. 

WINNERS 

Congratulations  to  Dick  Rush  KBdIO,  the  winner  of  this 
year's  contest.  Dick's  score  was  306  points.  He  worked  23 
countries  in  4  continents  plus  33  states  and  provinces.  Dick 
will  receive  a  year's  subscription  to  73  and  a  winner's  cer* 
tjficate,  plus  a  certificate  for  the  most  countries  worked. 

N6W0  will  receive  a  certificate  for  the  most  states  and 
provinces  worked^  a  total  of  34. 

WBdQCD  will  receive  a  certificate  for  the  most  continents 
worked— all  six. 

Listed  below  are  the  scores  of  the  contestants. 


KB91G  306 

N6WQ  277 

WBSAPB  256 

W1WS  214 

K9HT  212 

WBORVP  211 

KA1AOM  208 

WA40AA  204 


WOTUP 

WAOLLQ 

W2GND 

WB3K0J 

W6WDL 

W3CJ1 

K8NTK 


200 

WB9ZBG 

126 

200 

K8EMI 

125 

196 

WA1PEL 

114 

160 

WBQQCO 

109 

156 

XE1HT 

102 

1S1 

XE1AAK 

34 

i4d 

W7FEN 

32 

127 

KSHAB 

Ttianks  for  participating  in  the  contest,  fellers.  I  guess 
this  wraps  it  up  for  this  year.  See  you  in  1981,  first  full 
weekend  in  March.  Read  Dave's  articles  in  AS;  hope  to  see 
you  on  the  SSTV  net  Saturday  a  1 1800Z  on  14.230  MHz.  See 
you  down  the  log. 

Dave  Ingram  K4TWJ 
Brooks  Kendall  W1JKF 
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Awards 


BW  Gosney  WB7BFK 
MtcrO'80,  inc. 
2665  North  Busby  Road 
Oak  Harbor  WA  98277 

It  is  hard  to  believe  that 
aimosl  one  year  has  passed 
since  our  initial  accooncement 
of  the  famous  73  Magaiine 
awards  portfolio.  During  this 
period,  we've  seen  the  program 
grow  significantly  to  become 
one  of  the  most  sought-after 
challenges  facing  amateurs  to- 
day. 

Consisting  of  six  domestic  in- 
centives and  five  DX  achieve- 
ment programs,  the  awards 
portfolio  has  captured  the  tn- 
lerest  of  almost  everyone  on  the 
band,  whether  a  rag  chewer  or  a 
big-time  contester 

!n  the  paragraphs  to  fo4lciw,  I 
am  listing  the  DX  awards  indi- 
viduaHy,  Read  through  the  rules 
wHh  caution.  The  requirements 
are  not  as  easy  as  one  might 
first  imagine.  We  want  our 
award  recipients  to  reaSlze  that 
they  had  to  '^eam'"  their  recog- 
nition and  therefore  have  de- 
signed each  award  to  be  some* 
what  of  a  challenge.  Next  month 
the  domesi  \z  awards  will  be  fea- 
tured- 

7a  DX  COUNTRY  CLUB  AWARD 

1 .  Sponsored  by  the  editors  of 
73  Magazine,  the  73  DX  Country 
Club  Award  is  available  to  li- 
censed amateurs  throughout 
the  world. 

2.  To  be  valid,  all  contacts 
claimed  must  have  been  made 
in  a  Single  cafendar  year 
(January  1  through  December 
31).  beginning  on  or  after  Jan^ 
uary  1. 1979. 

3.  This  award  is  issued  for  All 
Phone,  Ail  CW,  and  Mtxed 
Modes.  Should  you  wish  to  rec- 
ognize a  single  band  or  mixed 
band  accompHshment,  merely 
state  your  request  when  submit' 
ting  your  application, 

4.  To  quaJify  for  any  of  the  73 
DX  Country  Club  Awards,  a  mini- 
mum of  73  DX  countries  must  be 
worked  and  confirmed  from  I  he 
73  Magazine  WTW  (Work  the 
World)  DX  listing  which  appears 
elsewhere  In  this  column.  Once 
again,  all  contacts  must  be 
made  in  the  same  calendar  year 
for  which  application  is  made, 

5.  Annual  endorsement  stick- 
ers are  available  for  each  suc- 
ceeding year  in  which  applica^ 


tion  IS  made. 

6.  To  apply,  prepare  a  lisi  of 
claimed  contacts  in  prefix  order. 
Include  each  station's  callsign, 
date  and  time  in  GMT.  mode, 
and  band  of  operation. 

7.  Do  not  send  QSL  cards! 
Have  your  list  of  contacts  veri- 
fied by  two  amateurs,  a  local 
club  secretary,  or  a  notary 
public. 

8.  The  award  fee  Is  S3.00  or  8 
*RCs  for  each  award-  Endorse* 
ments  are  granted  for  a  fee  of 
$1.50  each. 

9.  Send  your  verified  list  and 
award  fee(s)  to:  Bill  Gosney 
WB7BFK,  73  Awards  Editor. 
2665  North  Busby  Road.  Oak 
Harbor,  Whidbey  Island  WA 
98277  USA. 

DX  CAPITALS  OF  THE 

WORLD  AWARD 

1 .  Sponsored  by  the  edftors  of 
73  Magazine,  the  DX  Capitals  of 
the  World  Award  is  made  avail- 
able to  licensed  amateurs  the 
world  over, 

2.  To  be  valid,  atl  claimed  con- 
tacts must  have  been  made  on 
or  after  January  1,  1979,  There 
are  no  band  or  mode  restric- 
tions, although  special  recogni- 
tion will  be  given  for  single  band 
or  mode  accomplishments  if  re- 
quested in  the  application. 

3.  To  qualify,  you  must  work 
and  confirm  fifty  (50)  different 
national  capital  cities  of  the 
world.  Only  those  countries 
which  appear  on  the  WTW  DX 
listing  qualify.  Should  a  country 
with  a  national  capital  city  not 
commonly  known  be  contacted, 
you  may  list  it  on  your  applica- 
tion; the  awards  editor  reserves 
the  right  to  make  a  final  deter- 
mination as  to  its  acceptance 
for  award  credit. 

4.  To  apply,  make  a  self-pre- 
pared list  of  contacts  made  in 
prefix  order.  Indicate  the  station 
caltsign,  date  and  time  in  GMT, 
band  and  mode  of  operayon. 
name  of  the  capital  city,  and  DX 
country, 

5.  Do  not  send  QSL  cards! 
Have  your  list  of  contacts 
verified  by  two  amateurs,  a  radio 
club  secretary,  or  a  notary 
public, 

6.  Send  your  application  list 
and  award  fee  of  $3,00  or  8  IRCs 
to:  Bill  Gosney  WB7BFK,  73 
Awards  Editor.  2665  North 
Busby  Road,  Oak  Harbor,  Whid- 
bey Island  WA  9827?  USA, 


TEN-METER  DX  DECADE 
AWARD 

1.  Sponsored  by  theedilorsof 
73  Magazine,  the  Ten  Meter  DX 
Decade  Award  is  availabfe  to 
licensed  amateurs  worldwide, 

2.  All  contacts  must  t^  made 
on  the  10-meter  band  us'mg  only 
channelized  converted  Citizens 
Band  equipment  or  simflar  com- 
merciai  units  operating  a  mini* 
mum  of  15  Watts  PEP  output. 
External  ampliffers  may  not  be 
used. 

3.  To  be  eligible  for  this 
award,  all  contacts  must  have 
been  made  on  or  after  October  1 , 
1978.  Contacts  may  be  claimed 
for  all  AM.  SSB.  CW.  or  FM. 
Mixed  mode  accomplishments 
are  not  valid  for  this  award* 

4  To  qualify^  you  must  work 
and  confirm  at  least  ten  (10)  DX 
countries  from  the  WTW  {Work 
the  World)  listing.  Endorse- 
ments will  be  given  for  25, 50,  75, 
and  100  countries  confirmed. 

5.  To  apply,  make  a  self-pre- 
pared list  of  contacts  claimed, 
giving  the  callsign  of  each  sta- 
tion worked  in  prefix  order.  In- 
elude  the  dale  and  time  in  GMT, 
band,  nnode,  and  a  brief  descrip- 
tion of  the  equipment  used  in 
making  each  contact.  Special 
recognition  will  be  given  for 
QRP  mobile  achievements, 

6.  Do  not  send  QSL  cards! 
Ha^e  your  list  of  contacts  veri- 
fied by  two  amateurs,  a  local 
radio  club  secretary,  or  a  notary 
public. 

7.  Send  your  application  and 
award  fee  of  $3.00  or  8  IRCs  to: 
Bill  Gosney  WB7BFK.  73 
Awards  Editor*  2665  North 
Busby  Road^  Oak  Harbor.  Whid- 
bey Island  WA  98277  USA. 

SPECIALTY 

COMMUNICATIONS 

ACHIEVEMENT  AWARD 

CLASS  A  1 

1 .  Sponsored  by  the  editors  of 
73  Magazine,  this  award  is  dedi- 
cated to  amateurs  worldwide 
who  take  pride  in  active  partici^ 
pat  ion  in  the  fieJd  of  specialty 
communications. 

2.  To  be  eligible  for  this 
awards  some  very  rigid  require- 
ments must  be  met .  All  contacts 
must  have  been  made  on  or  after 
January  1, 1980,  Only  communi- 
cations via  SSTV.  RTTY,  EME 
(Earth-moon-Earlh).  and/or 
OSCAR  will  be  recognized  for 
award  credit.  Contacts  between 
stations  on  OSCAR  and  EME 
may  be  made  using  any  mode 
authorized  in  your  country,  al- 
though   applicants   are   cau- 


tioned that  mixed  mode  con- 
tacts  are  not  valid. 

3.  To  qualify,  applicants  must 
work  a  minimum  of  10  DX  coun^ 
tries  from  the  WTW  DX  listing. 
Special  recognition  will  be  made 
for  those  exceeding  the  10  coun- 
try minimum. 

4.  To  apply,  you  must  prepare 
a  list  of  claimed  contacts  in 
callsign  prefix  order.  Include  the 
date  and  time  in  GMT,  the  band 
and  mode  of  operation,  and  a 
signed  declaration  as  to  the 
type  and  description  of  equip* 
ment  and  antenna  system  uti- 
lized to  make  your  contacts. 

5.  Do  not  send  QSL  cards! 
Have  your  list  verified  by  two 
amateurs,  a  local  club  secre- 
tary, or  a  notary  public. 

6-  Send  your  application  and 
award  fee  of  $3.00  or  6  IRCs  to: 
Bill  Gosney  WB7BFK.  73 
Awards  Editor,  2665  North 
Busby  Road,  Oak  Hartrar,  Whid- 
bey Island  WA  98277  USA. 

WORK  THE  WORLD  OX 
AWARD 

To  enhance  the  enjoyment  ol 
working  DX,  the  editors  of  73 
Magazine  take  special  pleasure 
in  presenting  the  most  complex 
and  probably  the  most  sought- 
after  award  in  existence  today 
-the  Work  the  World  DX  Award. 

1.  Sponsored  by  the  editors  of 
73  Magazine,  the  Work  the 
World  DX  Award  is  available  to 
licensed  amateurs  the  world 
over. 

2.  To  be  valid,  all  contacts 
must  have  been  made  on  or  after 
January  1,  1979.  There  are  no 
band  or  mode  restrictions;  how- 
ever, applicants  will  be  given 
recognition  for  single  band  or 
mode  achievements  upon  their 
request.  Only  DX  countries 
shown  on  the  WTW  (Work  the 
World)  OX  listing  quafify. 

3.  The  Work  the  World  pro- 
gram consists  of  six  continental 
awards  (North  American,  South 
American,  European.  Oceanic, 
Asian,  and  African),  each  of 
which  is  a  worthy  accomplish- 
ment in  Its  own  right.  Once  the 
applicant  has  made  application 
for  all  six  achievements,  a 
seventh  and  ultimate  award 
Known  as  the  Work  the  World  DX 
Award  will  be  Issued  automati- 
cal ly  without  charge.  The  opera- 
tor who  earns  WTW  recognition 
has  truly  "worked  the  world," 

4.  Requirements  for  the  indi- 
vidual continental  awards: 
North   American   award— work 

Continued  on  page  158 
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•  Learn  the  truth  about  your  antenna. 

•  Find  its  resonant  frequency. 

•  Adjust  if  to  your  operating  frequency  quicldy 
and  easily. 

If  there  Is  one  place  fn  your  station  where  you  cannot  risk  uncertain  results 
it  is  in  your  antenna. 

The  Paiomar  Engmeera  R-X  Noise  Bridge  tells  you  If  your  antenna  is 
resonant  or  not  and.  if  it  is  not,  whether  it  is  too  long  or  too  short.  All  this 
in  one  measurement  reading.  And  it  works  Just  as  well  with 
ham-band-only  receivers  as  with  general  coverage  equipment  because  it 
gives  perfect  null  readings  even  when  the  antenna  is  not  resonant,  il  gives 
resistance  and  reactance  readings  on  dipoles.  inverted  Vees,  quads, 
beams  multtband  trap  dipoles  and  verticals.  No  station  is  complete 
without  this  up-to-date  instrument. 

Why  work  in  the  dark?  Your  SWR  meter  or  your  resistance  rtolse  bridge 
le*ls  you  only  had  the  story.  Get  the  instrument  that  really  works,  the 
Palomar  Engineers  R-X  Noise  Bridge. Use  it  to  check  your  antennas  froml 
to  100  MHz.  And  use  it  In  your  shack  to  adjust  resonant  frequencies  of 
both  series  and  paraliel  tuned  circufts.  Works  better  than  a  dip  meter  and 
costs  a  lot  less.  Send  for  our  free  brochure. 


The  price  is  $55  00  in  the  US  and  Canada. 

Add  $3.00  shipping  handling.  California  residents  add  sales  tax. 


Fully  guaranteed  by  the  originator  of  the  R-X  Noise  Bridge.   ORDER 
YOURS  NOW! 


p**  Resd&f  S^rvtce — 69e  p^ge  T95 


Box  455,  Escondido,  CA.  92025  •  Phone:  [714]  747-3343 
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PHASE  III  TRAGEDY 

The  morning  of  May  23, 1980* 
began  in  hopeful  anticipation 
and  ended  in  devastating  disap- 
pointment for  radio  amateurs 
throughout  the  world.  This  was 
the  day  of  the  long-awaited 
launch  of  hamdom's  ninth 
OSCAR  satellite,  constructed  by 
hams  in  several  countries  under 
the  auspices  of  AMSAT,  the 
Radio  Amateur  Satellite  Corpo- 
ration. As  hundreds  of  amateors 
tuned  in  to  the  AMSAT  Launch 
Information  Nets,  a  rocket 
nnotor  failed  in  the  first  stage  of 
the  Ariane  launch  vehicle,  caus- 
ing the  destruction  of  both  the 
missile  and  Its  satellite  paytoad. 

The  amateur  satellite  aboard 
the  ill-fated  mission  was  the 
first  of  the  Phase  ill  designs, 
created  to  operate  from  high 
elliptical    orbits.    Much    more 


sophisticated  than  the  previous 
amateur  satellites,  the  Phase  III 
bird  would  be  available  for  long- 
distance communications  for 
hours  at  a  time.  Development 
and  construction  of  this  first 
Phase  III  satellite  (to  become 
known  as  OSCAR  9  after  sue 
cessfully  achieving  orbit)  took 
more  than  five  years  and  cost  a 
quarter  million  doiiars. 

The  launch  took  place  from 
the  European  Space  Agency 
(ESA)  complex  at  Kourou, 
French  Guiana,  on  the  northeast 
coast  of  South  America.  ESA 
had  successfully  tested  its 
Anane  rocket  last  Decemt>er  by 
firing  a  mostly  inert  payload  into 
space  from  Kourou.  This  time, 
Ariane  carried  the  Firewheei 
scientific  satellite  as  its  primary 
payload,  uylth  the  Phase  HI  bird 
as  secondary  cargo. 


Launch  day  was  plagued  by  a 
series  of  annoying  delays  as 
controllers  wrestled  with  sev- 
eral  small  problems,  including  a 

sticking  valve,  a  computer  error, 
and  a  rainstorm  at  the  launch 
site.  Then,  shortly  l>efore  1430 
UTC.  everything  seemed  in  order 
and  the  countdown  reached  its 
conclusion.  On  the  AMSAT 
40-meter  net,  Dr.  Thomas  A. 
Clark  W3IWI,  now  president  of 
AMSAT,  kept  amateurs  In- 
formed. At  first,  everything 
looked  good: 

■^9  , ,  ,  8  . . .  7  .  _  6  -  .  .  5  .  .  .  4 
...  3  ...  2  ...  1  .. .  mark." 

"Ignition  comfirmed  .  .  .  lift- 
off confirmed." 
"Flight  is  nominal." 
"Everything  is  on  track." 
Then,  a  hint  of  trouble: 
"We  have  the  report  Ihal  both 
transponders  are  off." 

"We  have  a  report  there's  a 
problem  on  one  engine." 

*The  flight  Is  not  nominal. 
There's  a  problem  on  or^e 
engine." 

And.  finally: 

"We  just  had  the  report:  The 
launcher  is  going  down.  The 
launcher  is  going  down." 

"It  appears  that  the  launch 
was  a  failure." 

*'ThB  frustration  level  is  ex- 
tremely high . .  .*' 

Telemetry  signals  from  the 
Ariane  showed  that  one  of  the 
four  Viking-V  engines  In  the  first 
stage  had  begun  losing  thrust 
almost  immediately  after  liftoff, 
The  flight  computer  had  at- 
tempted to  compensate  with  the 
other  three  engines,  bul  even* 
tually  tost  the  battle  as  the 
thrust  from  the  failing  engine 
continued   to  decline.   As    il 


began  to  go  out  of  control,  the 

Anane  rocke!  was  destroyed, 
and  with  it.  the  Phase  IM  satel- 
lite. It  is  small  consolation  that 
the  amateur  satellite  worked 
perfectly,  while  the  "profes- 
sional"  rocket  failed. 

Later  on  launch  day,  interest* 
ed  hams  met  on  75  meters  to 
discuss  the  events  of  the  day. 
With  W3IWI  as  master  of  cere- 
monies,  a  large  number  of  ama- 
teurs spoke  up  tn  support  of  the 
amateur  satellite  program.  It 
was  pointed  ous  ihat  two  func- 
tioning satellites,  OSCARs  7 
and  6,  remain  in  dally  use  by 
hundredsof  hams  Also,  AMSAT 
already  has  some  of  the  major 
components  of  a  second  Phase 
III  satellite,  and  it*s  estimated 
that  the  new  bird  could  be  made 
ready  in  about  a  year's  lime.  A 
more  difficult  problem  may  be 
finding  a  suitable  launch  oppor- 
tunity. With  NASA  launching 
very  few  payloads  until  the 
Space  Shuttle  Is  operational, 
space  aboard  launch  vehicles  is 
at  a  premium. 

The  AMSAT  budget  has  been 
severely  strained  by  the  Phase 
III  program.  It  was  hoped  thai  a 
successful  OSCAR  9  launch 
would  bring  many  new  members 
into  the  organization,  with  the 
resulting  infusior^  of  badly  need- 
ed funds.  With  the  trust raling 
loss  of  the  Phase  III  bird.  AM- 
SAT must  count  on  the  support 
of  interested  amateurs  while  a 
new  satellite  is  prepared  and 
launched. 

If  you  are  interested  in  learn- 
ing more  about  the  amateur 
satellite  program,  simply  wrtte 
AMSAT.  PO  Box  27,  Washington 
DC  20044. 


l»^iiM**fcl»'T    • 


Pre'tlfght  fesftng  of  the  Phase  lit  satefine  was  car f tea  qui  by  iteit  to 
hghth  among  others,  Jan  Ktng  W3GEY.  Uinch  Mutter,  Dtor.  Kari 
Memier,  and  Claris  Greene.  The  two  m  the  center  are  from  Ai\/ISA  J 
Deutschiand,  (Photo  courtesy  of  G.  D.  Moreno  LtJ4EDS/W3} 
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ICOM  AMERICA  INCORPORATED 

2112  116th  Avenue  N.E..  Bellevue  WA  98004,  (206)  454-8155 

3331  Towerwood  Dr.,  Suite  307,  Dallas,  TX  75234.  (214)  620-2780 


Neiv  Products 


HEATH  KIT  SA  2040  ANTENNA 
TUNER 

Sometime  around  1955. 1  had 
my  first  encounter  with  Heath- 
kits  when  I  purchased  an  AR'2 
general  coverage  receiver,  n 
was  quite  an  undertaking.  (1 
almost  died  when  I  thought  of 
the  apparent  hoplessness  of  the 
bags  and  bags  of  screws,  resis- 
tors, and  other  assorted  parts 
that  I  had  bought  with  the  pain 
and  agony  of  foregoing  my 
lunch  at  school.)  I  was  a  real 
novice  and  really  knew  very  little 
about  what  was  what,  but 
Heathkit  apparently  knew  this 
and  put  things  in  such  simple 
terms  that  1  had  little  difficulty  in 
"getting  it  together". 

Several  Heathhitsand  twenty- 
five  years  later,  I  found  the  need 
for  a  transmatch  and,  from  what 
I  could  tell,  the  new  Heathkit 
SA-2040  seemed  to  be  just  what 
I  needed.  Off  to  the  Heathkit 
store  I  went.  The  salesman  pro- 
duced one  from  the  back  room 
while  telling  me  how  lucky  1  was 
to  get  one  as  they  seemed  to  be 
selling  so  well.  I  told  him  that  I 
thought  I  was  lucky,  too  (and 
privately  hoped  that  \  was,  since 
I  hadn't  received  the  bank  confir- 
mation of  the  automatic  payroll 
deposit  to  cover  the  check  I  was 
writing). 

When  I  got  the  SA-2040  krt 
home.  I  opened  the  box  and 
found  wha(  looked  like  a  hard- 
ware store.  I  was  a  bit  disap- 
pointed to  find  that  the  packer 
back  at  the  Heathkit  factory  had 
smashed  one  of  the  aluminum 
skirls  on  one  of  the  knobs,  but  I 
considered  it  to  be  a  minor  set- 
back and  just  hoped  it  wasnl  an 


omen  of  things  to  come. 

The  instruction  manual 
{Heathkit  part  #595^2327)  was 
accompanied  by  an  eight-page 
supplement  of  changes  which 
bore  the  new  Heath-Zenith  logo. 
I  quickly  found  out  that  the 
changes  that  were  to  be  made  to 
the  'Illustration  Booklet" 
couldn't  be  done,  as  they  ap- 
parently forgot  to  pack  it  in  the 
box.  The  absence  of  that  book- 
let later  proved  to  be  a  pain-in- 
the-neck  to  me  and  caused  me 
to  have  to  take  a  lot  more  time 
than  would  have  really  been 
necessary, 

instead  of  the  usual  ''e^tact 
number"  inventory  that  I'm  used 
to  with  Heathkits,  I  found  there 
was  generally  a  surplus  of  the 
hardware  items,  but  the  3/16" 
capacitor  slator  spacers  were 
short  by  one  piece.  While  that 
doesn't  sound  like  much  of  a 
shortage,  It  proved  to  be  quite  a 
problem  since  the  antenna  ca- 
pacitor just  won't  go  together,  II- 
iustration  Booklet  or  no  lEiustra- 
tlon  Booklet,  without  aH  four 
3/16"  spacers.  Fortunately.  I  had 
an  extra  17/64"  stator  spacer;  a 

small  file,  and  some  patience^ 
so  I  was  able  to  make  a  substi- 
tute part. 

In  spite  of  all  the  manual 
changes  and  my  having  to  use 
my  imagination  in  lieu  of  the  Il- 
lustration Booklet,  the  kit  went 
together  with  little  difficulty, 
(The  assembty  very  much  re- 
minded me  of  playing  with  an 
Erector  Set  as  a  kidf)  Once 
Heathkit  reprints  the  manual 
with  the  changes,  and  perhaps 
includes  the  Illustration  Book* 
let,  there  shouid  be  no  problem 


putting  the  kit  together  within 
the  two-evening  time  frame 
mentioned  in  the  new  Heathkit 
catalog.  Even  with  the  problems 
that  I  had,  I  managed  to  get  my 
first  1:1  match  with  the  SA  2040 
during  the  second  after-dinner 
session. 

Heathkit  has  really  put  to- 
gether a  nice  transmatch  kit.  It 
comes  with  an  attractive  black 
and  grey  cabinet  with  a  full-size 
face  piece  with  a  place  to  record 
your  tuning  settmgs.  They've 
used  the  old  reliable  handbook* 
type  circuit,  complete  with 
balun  and  continuously  variable 
inductor. 

My  only  criticism  is  that  the 
kit  is  new  and  Heathkit  just 
hasn't  yet  debugged  the  manual 
and  box  packing  procedures.  My 
guess  is  that  they've  simply  got- 
ten  too   anxious   to  get  the 

SA-2040  into  the  hands  of  all 
those  "lucky"  buyers,   but  if   I 

know  Heathkit,  that  overeager- 
ness  will  be  taken  care  of  by 
their  customer  service  policy 
and  corrections  in  future  kits 
will  be  forthcoming  in  the  im- 
mediate future. 

The  salesman  who  told  me  ! 
was  lucky  to  get  an  SA-2040 
before  they  sold  out  was  prob* 
ably  right,  since  they  will  likely 
go  like  hotcakes  once  the  word 
gets  around.  Frankly,  Tve  been 
in  the  market  for  a  tuner  for 
some  time  and  have  been  shop- 
ping around  quite  a  bit.  Con- 
sidering the  cost  of  the  various 
commercially  manufactured 
tuners  and  parts  for  homebrew 
tuners,  1  consider  the  SA-2040  to 
be  an  excellent  value. 

For  further  information,  con* 
tact  Heath  Company^  Benton 
Harbor  Ml  49022.  Reader  Service 
number  48Z 

ToF^y  Stalls  K4KY0 
Washington  DC 


CW  STATION  IDENTIFIER 

Spectrum's  Model  ID  lOOO  au- 
tomatic Morse  CW  station  iden* 
tifier  is  a  1-2  channel,  stored  pro- 
gram  unit  designed  to  interface 
with  any  existing  base  station  or 
repeater  transmitter  — either 
solfd'State  or  tube.  This  new 
IDer  features  automatic  identifi^ 
cation  of  the  station,  either  at 
completion  of  activity  or  at  15^30 
minute  intervals,  built-in  ac 
power  supply,  and  optional  pro- 
vision for  12  V  dc  battery  input 
with  automatic  switchover  to 
special  "Emergency  Power  ID"** 
CW  lone  pilch,  speed,  level,  and 
time  are  adjustable.  The  trans- 
mitted code  signal  is  a  pleasant 
sinusoidal  note,  and  the  unit 
has  an  output  capacity  of  up  to6 
V  p-p  into  a  600-Ohm  or  greater 
load.  A  plug-in  PMOM  chip  is 
used  to  store  the  memory. 

For  further  information,  con- 
tact Spectfum  Cofnmunicatfons 
Corporation,  1055  W.  German- 
town  Pike,  Norristown  PA  19401; 
(215)'631-1710.  Reader  Sen/ice 
number  481, 

NEW  TENTEC  ''DELTA" 
TRANSCEIVER 

The  new  Ten-Tec  "DELTA,"  in 
keeping  with  Its  name,  offers  a 

transceiver  for  the  changing 
times.  Covering  160  through  10 
meters,  the  DELTA  has  the  pre- 
sent 6  HF  bands  plus  the  new 
10,  18,  and  24.5  MHz  segments 
{available  when  the  bands  open 
for  use). 

The  wholly  new  design  fea- 
tures a  new  low-noise  double^ 
conversion  receiver  with  0.3  uV 
sensitivity.  8&hj&  or  better  dy- 
namic range  plus  switchable  20 
d8  attenuator,  standard  8  pole 
monolithic  SSB  filter  with 
2.4-kHz  bandwidth,  optional 
200-H2  and  500-Hz  €rpole  CW 
filters,  and  standard  4-stage  ac- 


Heathkifs  Modei  SA-2040  antenna  tuner. 
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SpBctrum's  new  fD  1000  CW  station  identtfier. 


Ten-Tec's  new  "DELTA"  transceiver. 


tfve  aydio  filter  built-in  variable 
notch  filter,  offset  tuning,  new 
"hang''  age  for  smoother  opera- 
tion, optional  noise  blanker, 
WWV  reception,  and  new  digital 
readout  featuring  six  0,3"  red 
LEDs. 

For  further  information,  con- 
tact Ten-Tec,  inc..  Highway  471 
East  Seviervifie  TN  37862, 

AEA  KT-1  KEYER  TRAINER 

Advanced  Electronic  Applica- 
tions created  a  sensation 
annong  CW  devotees  with  the  in- 
troduction late  last  year  of  ttie 
MorseMatic.  a  superb  micropro- 
cessor-controlled electronic 
memory  keyer.  Now  comes 
AEA's  KT-1  Keyer  Trainer,  a 
compact  electronic  keyer  and 
Morse  training  device  that  incor- 
porates many  of  the  most  popu- 
tar  features  of  the  MorseMatic, 
but  is  available  at  a  substantial- 
ly lower  price* 

The  Keyer 

For  someone  familiar  only 
with  conventional  electronic 
keyers,  the  lack  of  knobs  and 
switches  on  the  control  panel  of 
the  KT'I  is  surprising.  In  fact* 
only  the  on-of  f/volume  control  is 
immediately  recognizable. 
Every  other  function,  including 
speed,  sidetone  pitch,  weight- 
ing, tune,  and  more,  )s  program- 
mable, using  the  l2*button  key- 
pad to  address  the  microproces- 
sor hidden  inside  the  KT-Vs 
black  plastic  case. 

Don't  let  this  talk  of  keypads 
and  microprocessors  make  you 
nen^ous;  AEA  has  provided  a 
concise  yet  complete  instruc- 
tion manual  that  will  have  your 
fingers  dancing  merrily  on  the 
keys  within  a  few  minutes.  For 
convenience,  you'U  probably 
commit  the  most  often   used 


commands  to  memory ,^  but  this 
will  occur  naturally  after  a  few 
hours  of  use, 

Keyer  speed  is  variable  from  1 
to  99  words  per  minute.  The 
command  for  changing  speeds 
is  typical  of  the  keypad  combi- 
nations used  to  control  the  unit. 
A  new  speed  is  selected  by  sfm- 
ply  pressing  the  "*"  and  "6'' 
keys,  followed  by  the  desired 
speed.  A  speed  of  25  wpm  re- 
quires the  combination  "'625*'. 
tor  instance.  A  newcomer  might 
select  ^'*607"  to  transmit  al  7 
wpm.  Similar  commands  allow 
you  to  vary  the  pitch  of  the 
sidetone  (there's  a  built-in 
speaker),  change  the  weighting, 
turn  the  dot  and  dash  memories 
on  and  off,  send  a  continuous 
tone  for  transmitter  tuning,  and 
even  set  up  the  keyer  for  semi- 
automatic (bug)  and  straight  key 
operation. 

The  Trainer 

lt*s  difficutt  to  imagine  a  bet« 
ter  gadget  for  helping  someone 
learn  Morse  code  or  Increase  his 
speed.  Stored  Inside  the  KT-1  is 
a  sequence  of  24,000  Morse 
code  characters.  For  code  prac- 
tice, 10  different  starting  points 
are  available,  selected  by  the 
keypad  digits,  kn  the  unlikely 
event  that  you  happen  to  mem- 
orize the  character  sequence  at 
one  or  more  of  the  10  starting 
points,  a  random  starting  point 
may  also  be  chosen. 

As  with  the  keyer  functions, 
almost  every  aspect  of  the 
trainer  is  controlled  by  the  key- 
pad. EspeciaUy  noteworthy  is 
the  option  of  using  the  Farns- 
worth  method  of  code  training. 
In  this  method,  the  individual 
Morse  characters  are  sent  at  a 
high  rate  of  speed  with  longer- 
Ihan^normai  spaces  between 


the  letters.  For  many  people, 
this  leads  to  a  rapid  increase  in 
code  speed,  since  the  ear  be- 
comes accustomed  to  the 
sound  of  the  highspeed  charac- 
ters. As  training  progesses,  the 
inter-character  spaces  are  grad- 
ually shortened,  while  the  char- 
acter speed  remains  un- 
changed. The  result  is  a  steady 
increase  in  speed  without  the 
need  to  re*iearn  the  sound  of 
each  character. 

The  KT-1  can  be  programmed 
to  provide  practice  sessions  up 
to  an  hour  in  length,  with  select- 
able starting  and  finishing 
speeds  and  five-character  or 
random  length  code  groups. 
Code  class  instructors,  please 
note. 

Conclusion 

The  KT'1  requires  a  source  of 
12  V  dc  tor  operation;  an  or- 
dinary wall-plug  transformer  will 
do  the  job.  The  keying  circuit  is 
designed  to  handle  most  any 
ham  transmitter  or  transceiver 
and  is  rated  at  -300  V  and  30 
mA  or  -h  300  V  and  300  mA.  One 
complaint  about  the  KT-1:  The 
hard  plastic  case  tends  to  slide 
around  on  the  operating  desk.  It 
really  needs  a  set  of  rubber  feet 
to  prevent  this. 

For  those  who  do  not  feel  the 
need  for  the  memory  and 
beacon  functions  found  in 
AEA's  top-of'theline  Morse- 
Matic keyer,  the  KT-1  Keyer 
Trainer  seems  an  ideal  choice. 

For  further  information,  con- 
tact AEA,  Inc.,  PO  Box  2780, 
Lynnwood  WA  98036.  Reader 
Service  number  478. 

Jeff  DeTray  WB8BTH 
Assistant  Publisher 


HAMTRONICS'  CONVERTERS 
AND  AMPS 

Hamtronics'  transmitting 
converters  and  heavy-duty  I  in* 
ear  power  amplifiers  are  now 
available  as  complete  units,  in 
eggshell-enameled  aluminum 
cases,  with  BNiC  connectors  for 
exciter  and  antenna  connec- 
tions. These  units,  which  are 
compatible  with  virtually  any 
ten^meler  SSB.  GW  or  FM  ex- 
citer, provide  an  rf  outpul  of  30 
to  45  W  PEP  with  as  little  as  1 
mW  input.  Models  are  available 
for  432-450  MHz.  which  includes 
operation  on  OSCAR,  and  for  six 
meters  and  two  meters.  These 
units  provide  a  versatile  ar* 
rangement  for  getting  on  either 
satellite  or  terrestrial  operation. 

A  complete  new  catatog  on 
these  and  other  VHF^UHF  trans* 
mitting  and  receiving  modules 
for  FM  and  SSB  is  available  from 
Hamtronics,  inc..  $5F  Moui  R{$., 
Hi f ton  NY  14463.  Reader  Service 
number  476.  ■ 

THE  COLLINSmOCKWElL 
KWMSeO 

Continuing  a  tradition  of  high 
Quality  communications  gear 
known  and  respected  in  ama- 
teur circles  since  the  1930s. 
Collins/Rockwell  International 
recently  introduced  their  latest 
high  frequency  transceiver  -  the 
KWM'380.  Bearing  a  resem- 
blance to  its  predecessors^  the 
KWM-1  and  KWM-2A,  primarily 
in  high  caliber  performance  and 
advanced  internal  design,  the 
KWM-380  IS  packaged  tn  a 
heavy-duty  cabinet  which 
weighs  in  at  close  to  40  pounds. 

Continued  on  page  167 


One  0/  Hamtronics'  transmitting  converters. 


73  Magazine  •  August,  1980    31 


Don  Wagner  WIQK 
308  Parkdate  Avenue 
Em  Aurora  NY  14052 


The  Soft  Mount 

mobile  mount  enters  the  space  age 


^^f\  Lich,  that  stuff 
^^  smarts!"  I  said, 
half  aloud,  as  I  applied  first 
aid  to  my  skinned  knuckles 
for  what  seamed  to  be  the 
hundredth  time. 

It  was  a  rituat  I  had  not 
learned  to  live  with  and  it 
was  happening  altogether 
too  frequently.  It  seemed 
as  though  I  managed  to 
need  some  sort  of  first  aid 
every  time  I  took  one  of  the 
mobile  rigs  out  of  the  car, 
or  when  I  put  one  tn,  or 
when  I  swapped  the  Argo- 
naut low-band  transceiver 
with  the  Amcomm  two-me- 
ter rig,  or  vice  versa. 

The  big  problem  was.  of 
course,  that  the  rigs  are  of 
vastly  different  dimensions 


[aren't  they  alU)  and  each 
presented  its  own  mobile- 
mounting  problems  I 
found    myself    constantly 

messing  around  with  vari- 
ous lengths  of  straps, 
screws  and  bolts  of  varied 
types  and  sizes,  nuts  and 
wingnuts,  all  difficult  to 
hold  in  place  and  most  re- 
quiring that  new  holes  be 
drilled  in  the  automobile. 
And  then  I  had  to  start  all 
over  again  every  time  a 
new  rig  was  to  be  mounted. 
Consider  the  number  of 
times  you  go  through  a 
similar  ceremony,  when, 
for  example,  you  take  the 
rig  into  the  shack  for  fixed 
use  or  for  adjustments, 
when  you  store  it  in  the 


Photo  A.  The  mount  in  position,  covered  with  Vetcro  and 

sonye  dust. 


trunk  for  security,  or 
whenever  you  decide  to 
QSY  from  LF  to  VHF.  etc. 
There  must  be  a  better 
way,  I  thought,  as  I  hung 
the  mike  on  its  Velcro^ 
fastener  on  the  side  of  the 
rig.  But  so  far  none  of 
the  magazines  or  catalogs 
seemed  to  offer  solutions 

Wait  a  minute!  Velcro! 
Why  not?  If  a  small  piece 
of  this  fastener  does  such  a 
great  holding  job  for  a 
mike,  why  not  use  lots 
more  of  it  to  hold  a  rig  in 
place,  especialty  rigs  like 
the  Arogonaut  and  Am- 
comm? 

First,  a  trip  to  the  local 
fabric  emporium  produced 
an  abundant  supply  of 
Velcro  tape  on  reels,  in 
several  widths  and  in  sev- 
eral colors.  I  purchased  a 
yard  of  the  greatest  width 
in  stock,  about  an  inch  and 
one-half,  and  in  black  The 
clerk  gave  me  a  leaflet 
about  this  material  tt  is  a 
product  of  the  Talon  Divi- 
sion of  Textron  and  is 
called  a  "self-gripping 
fastener  "  It  consists  of  two 
pieces  of  fabric  backing, 
one  of  which  has  tiny,  firm 
nylon  hooks  and  the  other, 
soft  nylon  loops.  These 
interlock  when  pressed 
together  and  hold  with  sur- 
prising strength,  yet  peel 
apart  easily.  If  you  have 
not  used  it,  I  imagine  the 
lady  in  your  house  is  famil- 
iar  with    it   as   a    clothing 


fastener.  If,  however,  you 
have  had  your  blood  pres- 
sure checked  recently,  the 
chances  are  that  the  arm 
cuff  used  Velcro  fastener 
to  hold  it  in  place.  And  be 
sure  to  check  your  fly  — for 
Velcro  tape,  I  mean!  Many 
men's  and  ladies'  trousers 
use  it  there,  too. 

Next,  a  trip  to  the  elec- 
tronics emporium.  It  pro- 
duced  a  great  variety  of 
types,  sizes,  and  construc- 
tion (metal  and  plastic)  of 
hump  floor  mounts.  I  se- 
lected a  rather  heavy  steel 
job  that  had  a  neatly  slop- 
ing top  and  slants  the  radio 
dial  and  knobs  at  a  good 
angle  for  viewing  and 
handlmg  from  the  driver's 
seat.  The  junk  box  pro- 
duced a  pair  of  sturdy 
aluminum  straps  that  were 
bolted  to  the  rim  at  the 
back  of  the  mount  and 
bent  (contoured)  upward 
and  around  the  air-condi- 
tioning ducts.  They  are 
fastened  to  the  underside 
of  the  dash  rim  and  provide 
good  stability  for  the 
mount. 

The  Velcro  tape  is  glued 
to  the  top  of  the  mount, 
laying  the  strips  next  to 
each  other  so  that  the  top 
is  completely  covered, 
thus  providing  maximum 
versatility  for  any  rig  to  be 
mounted  on  it  I  used  the 
"fuzzy"  half  of  the  Velcro 
tape    on    the    mount   and 
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RIGHT  FROM  THE  START, 

YOUCANTELLWHY 
IS  THE  #1  BARGAIN! 


I,,;.,,.      ,    MKf    *-■     -- 


73  Magazine  doesn*i  hide  what's  in- 
side wjih  a  fancy  cover.  The  table  of 
coments  is  the  cover.  Right  from  the 
start,  you  know  that  inside  73  are 
the  quality  and  quantity  of  articles 
you've  been  looking  for  in  an  ama- 
teur radio  magazine, 

73  Magazine  has  ariktes  on  every- 
thing, from  the  new  ham  bands  to 
moonbouncing  to  mountaintop- 
ping,  Pius,  73  has  the  most  thought- 
provoking  editorials  of  any  amateur 
radio  magazine — you  may  not  agree 
with  them,  but  you*ll  never  be 
bored.  And,  73  has  (because  of  its 
active  liam  readership)  the  best 
mail-order  advertising — to  give  you 
more  places  to  shop  for  lower 
prices. 
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SUBSCRIBE  TO  7$  MAGAZINE  TODAY ! 


AND 

FIND  OUT  WHY 

WHEN  YOURE 
THE  #1  BARGAIN, 

YOU  DON*T  HAVE 
TO  HIDE  IT! 


OK,  I'll  take  the  #1  Bargain 


n  1  year— $25  D  2years— $38 

D  Payment  enclosed 

Bill  my:     O  Master  Charge 

Card# 


Signature 
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□  Amex 


Expire  Date 
Bank  # 
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Photo  B.  The  Argonaut  in  place. 


glued  ft  With  one  of  the 
newer  "instant  adhesives" 
or  super  glues,  tt  has  held 
the  tape  in  place  without 
problems  for  over  a  year, 
through  six  months  of 
Arizona  sun  and  through 
some  severe  western  New 
York  State  winter  weather, 
too. 


The  other  half  of  the 
Velcro  tape  is  glued  to  the 
bottom  of  the  rigs,  of 
course,  placed  carefully  ^o 
that  the  rig  will  be  in  good 
position  for  you,  making 
certain  that  none  of  the 
screws  or  the  speaker  grill 
is  covered,  hi.  Leftover 
pieces    make    great   cush- 


Photo  C  The  Amcomm  in  place. 


ions  on  the  vertical  straps 
to  protect  the  cabinets, 
and  for  "hangers"  for  your 
mike,  touchtone  pad,  mini 
frequency  counter,  and 
field-strength  meter. 

Having  done  this,  you 
are  ready  for  just  about 
any  rig  of  reasonable 
size  — ready  to  go  mobile 


without  straps,  holes  to 
drill,  screws  and  bolts,  etc. 
All  you  need  is  more 
Velcro  material!  Your  rigs 
will  stay  put;  you  will  really 
be  amazed  at  the  holding 
power  which  this  material 
provides  while  requiring 
only  a  'little  pull  to  pull  it 
off.^'B 


''^      OUTPERFORMS 

ALL  commercially 

available  tribanders 

AND  many  monoband 

systems,  too! 


KT-34  UPGRADE  KITS  AVAILABLE 

WRITE  FOR  COMPLETE  DETAILS  OR 
SEE  YOUR  LOCAL  KLM  DEALER 


KLM's  KT-34X 

20. 1  5.  &  1 0M  -  FOR  THE  MATURE  HAM  ONLY 


KLM     17025  LAUREL   RD..    MORGAN    HILL.  CA  95037,    (408)  779-7363    ..« 
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FT'TO?  is  shown  with 
optional  FV-707DM  VFO 
&  Scanning  Microphone 


THE  FT-707 

WAYFARER 


The  introduction  of  the  "WAYFARER"  by  Yaesu  is  the  beginning  of  a  new  era  in  compact  solid  state 
transceivers.  The  FT-707  "WAYFARER"  offers  you  a  full  100  watts  output  on  80-10  meters  and  operates 
SSB,  CW,  and  AM  modes.  Don't  let  the  small  size  fool  you !  Though  it  is  not  much  larger  than  a  book,  this  is  a 
full-featured  transceiver  which  is  ideally  suited  for  your  home  station  or  as  a  traveling  companion  for  mobile 
or  portable  operation. 

The  receiver  offers  sensitivity  of  .25  uV/ICdBSN  as  well  as  a  degree  of  selectivity  previously  unavailable  in  a 
package  this  small.  The  "WAYFARER"  comes  equipped  with  16  poles  of  IF  filtering,  variable  bandwidth  and 
optional  crystal  filters  for  600  Mz  or  350  Hz.  Just  look  at  these  additional  features: 


FT-707  with  Standard  Features 

Fast/slow  AGO  selection 
Advanced  noise  blanker 
Buitt-in  calibrator 
WWV/JJY  Band 
Bright  Digital  Readout 
Fixed  crystal  position 
2  auxiliary  bands  for  future  expansion 
Unique  multi-coior  bar  metering — monitors 
signal  strength,  power  output,  and  ALC  voltage. 


FT-707  wHh  Optional  FV-707DM 
&  Scanning  Microphone 

Choice  of  2  rates  of  scan 
Remote  scanning  from  microphone 
Scans  in  10  cycle  steps 
Synthesized  VFO 

Selection  of  receiver/transmitter  functions 
from  either  front  panel  or  external  VFO 
"DMS"  (Digital  Memory  Shift) 


Impressive  as  the  "WAYFARER"  is  its  versatility  can  be  greatly  increased  by  the  addition  of  the  FV-707DM 
(optional).  The  FV-707DM,  though  only  one  inch  high,  allows  the  storage  of  13  discrete  frequencies  and  with 
the  use  of  "DMS"  (Digital  Memory  Shift)  each  memory  can  be  band-spread  500  KHz.  These  500  KHz  bands 
may  be  remotely  scanned  from  the  microphone  at  the  very  smooth  rate  of  1 0  Hz  steps. 


The  FT-707  "WAYFARER"  is  a  truly  unique  rig. 
See  It  today  at  your  authorized  Yaesu  Dealer. 
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YAESU  ELECTRONICS  CORP.,  6851  Walthall  Way,  Paramount,  CA  90723  •  (213)  633-4007 
YAESU  ELECTRONICS  Eastern  Service  Ctr.,9812  Princeton-Glendale  Rd..Cincinnati  ,0H  45246  so 
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Notes  from  Big  Sky  Country 

the  further  adventures  of  Dr.  Hess 


Df  WWiam  C  Hess  W6CK 
Pasactena  CA91J0I 


KCCX  employees  during  the  thirties  inchided  IL  to  R)  An- 
nouncer Adolph  /ysfad,  who  obviously  has  iust  left  his 
empiovment  at  the  West  land  service  ^tBtion  to  have  his  pic- 
ture taken  at  the  iVestland  radio  staffoa  Ingineer  George 
6^ /rev,  l^ter  to  become  a  consulting  radio  engineer  in 
Wa^hinf^ton,  DC,  and  Engineer  Eddie  Richmond,  who  is 
now  a  practicing  dltorney  in  FortJand,  Oregon.  The  dog  ap- 
peared out  of  nov^here.  "adopted"  KCCX.  and  filled  the  on- 
ly  position  at  the  slat  ion  for  which  he  was  qualified—  Night 
Watchman. 


In  the  November^  1970, 
and  June,  1979,  issues  of  this 
magazine.  Dr.  Hess  regaled 
our  readers  with  stories  of 
interesting  and  often  hilar- 
ious  incidents  which  oc- 
curred in  the  states  of  Morh 
tana  and  North  Dakota 
when  he  was  a  young  man 
living  in  that  area,  with 
special  emphasis  on  the 
flamboyant  early  history  of 
radio  station  KCCX.  Here's 
more  of  the  same,  together 
with  a  few  tales  of  the  early 
days  of  radio  and  television 
in  Los  Ange/es.— £d 

The  year  was  1918.  The 
terrible  flu  epidemic, 
which  caused  the  deaths  of 
millions  of  people  that 
year,  was  raging  full  blast  in 
my  home  town  of  Noonan, 
North  Dakota,  and  in  every 
other  community  in  the 
wortd. 

The  Noonan  Farmers 
Telephone  Company,  doing 
its  bit  to  Iry  to  end  this 
dreaded  disease  which  was 
rapidly  kilfing  its  cus- 
tomers, "sent  away  back 
east"  for  a  supply  of  white 
celluloid  discs,  approx- 
imately three  inches  in 
diameter  and  about  an 
eight  of  an  inch  thick.  These 
discs   contained    the   drug 


asafetida  (also  known  as 
"devil's  dung"},  which  was 
thought  at  that  time  to 
possess  germicidal  qual- 
ities. (In  Noonanese,  one 
never  merely  said  chat  he 
had  mailed  an  order  to  a 
firm  in  the  eastern  United 
States  — one  always  said 
that  he  had  "sent  away 
back  East."  "East"  was 
everywhere  beyond  Min- 
neapolis. 

By  unscrewing  the  hard- 
rubber  mouthpiece  of  the 
single-button  carbon  micro- 
phone used  in  the  hand 
cranked  wall  telephones 
then  used  at  Noonan,  one 
of  these  celluloid  discs 
(which  had  a  one-inch  diam- 
eter hole  in  their  centers) 
could  be  placed  flat  against 
the  remaining  portion  of 
the  'talk-in to"  part  of  the 
phone  and  held  firmly  in 
place  by  replacing  the 
mouthpiece  in  its  original 
position. 

One  thing  these  discs  did 
for  sure  was  keep  people 
from  depositing  droplets  of 
bacteria* laden    moisture 

from  their  breath  on  their 
telephone  mouthpieces, 
since  the  absolutely  sick- 
ening odor  of  the  asafetida 
made  it  very  unpleasant  in- 
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deed  to  stand  too  near  the 
telephone. 

My  buddy.  Pa  Ness,  was 
the  lineman  for  the  tele- 
phone company.  He 
regufarly  patrolled  ihe  lines 
around  Noonan,  replacing 
broken  or  missing  insula- 
tors on  the  poles  (the  cause 
of  which  was  some  mean 
kid  equipped  with  a  22 
rifle)  and  replacing  the 
number-6  dry  cells  which 
powered  each  phone. 

While  driving  up  to  a 
farm  home,  he  noticed  a 
cloth  'Bull  Durham  '  tobac- 
co sack  hanging  from  the 
iron  telephone  wire  just  be- 
fore it  entered  the  wall  of 
the  house.  Upon  inquiry  as 
to  the  purpose  of  this  sack, 
it  developed  that  the 
farmer  had  observed  the 
asafettda  devices  on  the 
business  phones  in  Noonan, 
and.  wishing  to  take  no 
chance  of  contracting  the 
dreaded  flu  over  the  tele- 
phone, he  had  purchased 
some  asafetida  from  the  vil- 
lage druggist,  placed  it  in 
the  tobacco  sack,  and  hung 
it  outside  his  home.  This 
gave  the  dreaded  influenza 
bacteria  no  chance  whatso- 
ever of  entering  his  home 
via  the  telephone!  Even  if 
he  should  receive  a  long- 
distance  call  from  his 
relatives  in  Minneapolis 
where  the  flu  was  killing 
dozens  of  people  every 
day,  the  germ  coming  over 
the  phone  wire  would  meet 
the  medicine  in  the  sack  in 
a  head-on  collision  and  be 
given  a  double  whammo 
No  dummy  he,  that  would 
allow  such  a  killer  to  come 
right  into  his  home. 

Another  calamity  hit  the 
town  about  twelve  years 
later,  when  the  federal 
government  licensed  Pa 
Ness  and  myself  as  amateur 
radio  operators  and  as- 
signed us  the  callsigns  of 
W9CHC  and  W9HHN,  re- 
spectively. Alt  that  was  nee* 
essary  to  secure  an  im- 
pressive-looking license 
(which  was  of  the  same  im- 
portant-looking   size    an 


Pictured  above  is  the  author  and  the  college  radio  station  he  built  in  1932  for  the  North 
Dakota  State  School  of  Science.  The  204A  tube  was  mounted  on  the  front  of  the  transrriitter 
as  was  the  universal  custom  in  those  days.  The  antenna  stretched  from  the  steeple  oi  four- 
story  'Old  t^ain^'  to  a  steel  tower  on  another  building.  The  older  man  is  Mr.  Linsky,  a  radio 
theory  instructor  at  the  college. 


the  same  bluish  complexion 
as  today's  commercial 
operator  licenses)  was  to 
visit  a  notary  public  (my 
father,  in  our  case)  and  sign 
an  affidavit  stating  that  you 
could,  indeed,  send  and  re- 
ceive ten  words  per  minute 
in  international  Morse  code 
and  that  there  was  very  lit- 
tle, if  anything,  that  you 
didn't  know  about  radio 
theory.  However,  it  did  not 
state  anywhere  in  the  affi- 
davit that  the  ten  words 
could  not  be  the  same 
word,  such  as  '1f  repeated 
over  and  over. 

We  didn't  interfere  with 
the  radio  reception  of  the 
other  residents  of  the  town, 
provided  their  radios  had 
two  or  more  tuned  radio 
frequency  stages.  Those  un- 
fortunates, such  as  the 
town  postmaster,  who 
owned  cheap  radios  with  a 
wide-open  front  end  re- 
ceived   us   ''sixty   over"   In 


several  regrettable  places 
on  their  radio  dials,  mostly 
on  the  very  frequencies  that 
the  few  stations  which  were 
receivable  in  that  remote 
area  of  the  United  States 
were  trying  to  broadcast  on. 

In  fact,  you  didn't  need  a 
radio  of  any  type  to  receive 
the  160'meter  AM  signal  of 
W9CHG  in  certain  loca- 
tions. He  and  his  wife,  a 
registered  nurse,  operated 
the  local  hospital  and  lived 
in  an  apartment  in  the  base- 
ment of  the  hospital, 
Employees  in  the  hospital 
kitchen  often  became  can- 
didates for  residency  in  Dr 
Pierce's  Sanitarium  for  the 
Trembling  when  the  mere 
removal  of  a  lid  from  a  pot 
of  food  simmering  on  the 
hospital's  electric  stove  and 
the  laying  of  that  lid  down 
on  an  adjacent  burner  ele- 
ment of  the  stove  caused 
CHG's  booming  voice  to 
roar  forth  from  the  stove, 


with  volume  such  as  one 
might  hear  from  a  public 
address  system  at  the  coun- 
ty fair.  Somewhere  within 
the  anatomy  of  the  stove, 
dissimilar  metals  were  recti- 
fying the  signal  of  W9CHG. 
and  the  pot  lid,  when 
placed  on  another  burner 
element,  served  as  sort  of  a 
speaker  cone  to  reproduce 
the  sound. 

After  daily  radio  conver- 
sations for  several  months 
with  a  couple  of  VE4s 
about  sixty  miles  away  in 
neighboring  Canada,  we 
thought  it  would  be  nice  to 
have  an  eyeball  contact 
with  them.  Over-t he-air  ar- 
rangements were  made 
with  them  on  a  day  in  |une, 
1931,  whereby  we  would 
visit  them  the  following 
day. 

We     headed     toward 

Canada  the  next  morning 
about  8  am.  Prohibition  was 
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This  v/ew  looks  straight  up  the  lOO-foot  antenna  nia^i  of 
KGCX  at  Wolf  Point.  Since  it  was  impossibfe  to  climb  il  the 
FCC  waived  the  requirement  that  it  he  equipped  with  red 
lights  and  allowed  it  to  be  illuminated  by  floodlights  on  the 
ground.  Stilt  in  use  at  Sidney  where  KCCX  is  now  located:  it 
gives  one  the  impression  of  being  apt-to-fall-dowrhat-any' 
minute,  due  to  its  crooked  appearance.  This  was  caused 
when  \/andais  al  the  latter  city  cut  one  of  its  guy  wires  and 
the  tower  came  down  much  taster  than  it  was  erected. 


still  in  effect  in  the  United 
States,  so  after  reporting  to 
Canadian  Customs  and  Im- 
migration at  Estevan, 
Saskatchewan,  we  stopped 
at  His  Majesty's  Govern- 
ment Liquor  Store,  where 
we  bought  a  case  of  White 
Horse  Ale,  some  bottles  of 
Teacher's  Cream  Whiskey, 
and  several  gallon  jugs  of 
port  wine  (reaiizing  that  the 
store  would  likely  be  closed 
upon  our  return  from  our 
safari  further  into  Canada). 


Purchases  were  restricted 
at  these  stores  to  Canadian 
citizens,  so  we  signed  the 
order  form  "Reginald  Bar- 
ring ton -S  my  the/'  How 
British  can  you  get? 

With  preparations  thus 
made  for  a  liquor-smug- 
gling trip  back  into  the 
United  States  following  our 
eyeball  contact  with  our 
Canadian  ham  friends,  we 
set  a  northeast  course  with 
CMC's  Chevy  and  arrived  at 


the  home  of  one  of  the 
VE4s  to  find  a  somewhat 
less  than  deluxe  ham  radio 
installation  Our  host  im- 
mediately lit  a  homemade 
cigarette  by  holding  a 
shovelful  of  red-hot  coals 
from  the  kitchen  range  up 
to  his  face,  burning  off  his 
eyebrows  in  the  process. 
When  we  asked  why  he 
used  this  rather  large 
cigarette  lighter,  he  ex- 
plained that  he  couldn  t  af- 
ford to  buy  matches. 

His  rig  was  a  raw  ac  self- 
excited  oscillator,  capable, 
of  course,  of  producing  on* 
ly  CW  signals.  It  was  built  in 
a  wooden  apple  box.  The 
dials  were  tomato  can 
covers  which  he  had 
soldered  directly  onto  the 
brass  shafts  of  the  variable 
capacitors.  His  antenna  wab 
one  of  the  iron  wires  of  his 
mother's  clothesline,  sus- 
pended about  five  feet  off 
the  ground.  On  Mondays 
(wash  day),  his  rig  wouldn't 
load  up,  due  to  the  wet  (or 
frozen)  laundered  clothing 
and  bed  sheets  draped  over 
his  clothesline  antenna. 

He  turned  on  his  receiver 
and  we  heard  the  beautiful 
20-meter  AM  signal  of 
W8CPC  from  Buffalo  NY, 
who  was  calling  CQ.  The 
result  was  a  QSO  between 
that  station  and  our  VE4 
friend,  using  his  raw  ac 
code  signal. 

During  that  era,  QST 
used  a  few  pages  each 
month  to  describe  and  pic- 
ture the  Station  of  the 
Month.  A  few  months  later, 
W8CPC  was  featured  as  the 
Station  of  the  Month.  Its 
k  ilow  a  tt-on- every- band 
operated  by  a  prominent 
Buffalo  doctor  was  de- 
scribed, and  we  were  struck 
by  the  difference  in  value 
of  the  equipment  used  in 
the  QSO,  Our  Canadian 
friend's  gear  was  worth 
about  $5.00  The  invest- 
ment on  the  Buffalo  end 
was  more  tike  $5,000. 

After  being  dinner  guests 


of  the  other  VE4.  we  head- 
ed for  home  about  5  pm. 
Shortly  after  crossing  the  in* 
ternational  border,  which  is 
nine  miles  from  Noonan, 
we  noticed  an  automobile 
several  miles  away,  coming 
toward  us.  Realizing  that 
this  car  could  mean  trouble 
for  us,  in  the  form  of  Border 
Patrol  officers,  1  focused 
the  long  telescope  which 
CHC  always  carried  in  his 
car  on  the  approaching 
vehicle.  I  could  see  that  its 
occupants  were  wearing 
Smokey-the-Bear-type 
military  hats,  so  we  knew 
that  the  Border  Patrol  was 
indeed  approaching.  CHC 
brought  the  Chevy  over  to 
the  extreme  right-hand  side 
ot  the  narrow  dirt  road  and 
continued  driving  slowly 
while  I  opened  the  car  door 
a  little  and  gently  eased  our 
entire  cargo  of  liquor  into 
the  tall  weeds  which  grew 
right  up  to  the  edge  of  the 
road. 

We  were  stopped  by  the 
Border  Patrol  officers  and 
our  vehicle,  including  the 
trunk,  was  thoroughly 
searched.  Of  course, 
nothing  illicit  was  found. 

During  the  long  days  of 
]une  in  North  Dakota,  it 
stays  almost  like*  daylight  in 
the  evenings  until  about  lU 
pm.  A  newspaper  can,  in 
fact,  be  read  outdoors  at 
that  hour  without  benefit  of 
any  artificial  light  We 
drove  past  the  Chief  Border 
Patrolman  s  home  about  8 
pm  and  saw,  through  his  liv- 
ing room  window,  that  he 
had  settled  down  for  the 
evening  to  read  the  Minot 
Daily  News  which  had  ar- 
rived on  the  7  pm  train.  He 
had  his  pipe  (which 
resembled  a  small  sax- 
ophone) fired  up  full  blast 
We  concluded  that  there 
would  be  no  more  border- 
patrolling  done  until  the 
next  day. 

So,  we  went  back  toward 
the  border.  We  had  taken 
careful  note  of  where  we 
had  hastily  dumped  our 
contraband,  so  it  was  easy 
to  find. 
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Not  a  bottle  or  jug  was 
broken.  The  smugglers  had 
met  the  challenge  and  con- 
quered it.  Note  to  the 
United  States  Attorney  for 
the  District  of  North 
Dakota:  You  silly  man,  take 
those  indictment  forms 
charging  Pa  Ness  and  me 
with  International  Smug- 
gling which  you  have  been 
feverishly  typing  after 
reading  thus  far  in  this  arti- 
cle out  of  your  typewriter 
and  throw  them  in  your 
wastebasket.  The  Statute  of 
Limitations  on  this  terrible 
crime  '*ran  out"  forty  years 
ago. 

Pa  Ness  was  a  good  car- 
penter, so  his  next  project 
that  summer  of  31  was  to 
build    an    eight-by-ten-foot 

playhouse  for  his  little 
daughter.  Patsy,  on  the 
hospital  grounds.  As  soon 
as  the  paint  was  dry,  she 
moved  her  dolls,  her  doll 
buggy,  and  her  other  play* 
things  into  this  structure, 
which  was  wired  for  elec- 
tricity. The  dolls  h.id  iron 
weights  attached  behind 
their  eyeballs  so  that  they 
would  ''sleep''  when  laid 
horizontally  and  would 
"wake  up"  when  set  in  a 
vertical  postion.  However, 
these  dolts  soon  fell  into  a 
permanent  horizontal 
coma  when  Patsy  lost  her 
lease  on  this  building  in  less 
than  twenty-four  hours 
when  a  powerful  thought 
crashed  across  the  synaptic 
clefts  of  her  father's  brain 
with  a  blinding  flash  and 
ten  kilovolts  of  nervous 
energy,  carrying  the  follow- 
ing message:  ''My  Cod, 
what  a  great  ham  shack  that 
playhouse  would  make!'' 

The  doll  buggy  was 
quickly  wheeled  to  an  un- 
desirable corner  of  the 
playhouse  and  the  other 
playthings  were  stacked  on 
top  of  it  Pa  needed  room 
for  a  ham  transmitter,  a 
large  table  on  which  to  set 
his  Patterson  PR-10  re- 
ceiver, a  homemade  con- 
denser mike  (which  was 
built  into  a  leatherbound 
Thermos  bottle),  and  other 


The  Rainbow  Players,  pictured  above,  performed  daily  on  KCCX.  Every  day  of  the  year, 

they  left  Wolf  Point  in  two  cars,  towing  luggage  trailers  to  cany  their  instruments,  for  some 
town  within  a  150-mile  radius  oi  Woli  Point  to  stage  a  play,  iolhwed  by  a  dance.  Their 
association  with  KCCX  was  a  symbiotic  one,  the  radio  station  deriving  free  live  entertairh 
ment  each  day  and  The  Rainbow  Players  obtaining  a  lot  of  free  advertising  for  their  per- 
formance that  evening  in  some  Montana  or  North  Dakota  town. 


items  of  radio  equipment. 

Every  reader  who  was  a 
ham  during  the  thirties  will 
probably  remember  that 
there  were  three  classes  of 
ham  operator  licenses  in 
that  era:  the  Class  C  or  Con- 
ditional license,  the  Class  B 
(corresponding  to  today's 
General  Class  license),  and 
the  Class  A,  equivalent  to 
today's  Advanced  Class 
license. 

About  1935,  1  secured  an 
A  license,  which  permitted 
me  to  conduct  examina- 
tions sent  out  by  mail  by 
the  FCC  for  the  Conditional 
license.  Among  the  many 
people  whose  examinations 
I  supervised  was  a  young 
man  named  )im,  who  short- 
ly thereafter  enlisted  in  the 
Civilian  Conservation 
Corps,  a  government,  quasi- 
military-type  agency  creat- 
ed to  provide  employment 
for  the  myriads  of  young 
men  who  couldn't  find  jobs 
during  the  Great  Depres- 
sion. The  enlistees  wore 
khaki  shirts  and  trousers  for 
uniforms,   and  each  camp 


was  commanded  by  an  ar- 
my officer,  usually  a  sec- 
ond lieutenant. 

When  the  authorities  at 
Jim's  camp  in  Montana 
found  that  he  possessed  a 
radio  operator's  license, 
they  immediately  named 
him  Camp  Radio  Officer 
and  placed  him  in  charge  of 
communications.  This  in- 
door duty  was,  of  course, 
much  preferred  over  that 
assigned,  for  example,  to 
the  unskilled  type  of  en- 
listees engaged  in  building 
the  Timberline  Lodge  in  the 
mountains  east  of  Portland, 
Oregon,  vi^ho  had  to  work  in 
the  rain  and  mud,  wrestling 
with  the  big  rocks  and  huge 
timbers  needed  to  build 
that  impressive  structure. 

President  Franklin  Roose- 
velt, who  never  permitted 
his  special  presidential 
trains  to  travel  more  than 
thirty-five  miles  an  hour, 
clickety-clacked  it  all  the 
way  from  the  White  House 
to  Portland  to  dedicate  the 
Timberline  Lodge  project 
of   the   CCC  when   it  was 


completed. 

One  Tuesday  summer 
morning,  Jim  dashed  in 
record  time  to  the  camp 
commander's  office,  bear- 
ing a  message  that  he  had 
just  copied  in  Morse  code 
on  the  receiver  provided  to 
the  CCC  by  the  govern- 
ment. After  rendering  a 
snappy  salute,  he  excitedly 
handed  the  message  to  his 
boss.  In  essence,  the  mes- 
sage was  a  warning  that  Ma- 
jor General  Jones  would  ar- 
rive on  the  forthcoming  Fri- 
day to  make  a  general  in- 
spection of  the  camp. 

The  commander  and  his 
troops  had  survived  pre* 
vious  visits  by  second 
lieutenants,  and  even,  on 
one  occasion,  by  a  traveling 
inspector  who  held  the  rank 
of  First  Lieutenant.  An  in- 
spection by  a  Major 
General,  however,  was  a 
horse  of  a  different  color 
Even  the  words  "Major 
General"  in  the  text  of  the 
message  struck  terror  into 
the  heart  of  the  camp 
commander  each  time  he 
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Shown  aboard  the  SS  President  Roosevelt  in  Los  Angeles 

harbor  in  1970  are  (L  to  R)  Cal  Smith  W6BRD,  retired  /ong- 
time  General  Manager  of  KFAC,  Los  Arigeles,  the  late  Col- 
onel Ben  S.  McCtashan  W6CV.  long-time  owner  of  KCFf, 
Los  Angeles,  and  Colonel  (DrJ  William  C.  Hess  W6CK, 
author  of  this  article.  A  few  days  tater,  the  Roosevelt  limped 
into  Honolulu  with  a  major  boiler  problem  which  required 
two  wee^s  to  repair.  With  free  meals  and  free  lodging  pro- 
vided aboard  the  ship,  none  of  the  passengers  was  heard  to 
complain  about  being  delayed  for  fourteen  days  in  the  love- 
ly Hawaiian  Islands  on  their  voyage  around  the  world.  To- 
day, the  Roosevett  forlornly  rusts  away  in  Hong  Kong  har- 
bor, awaiting  a  refurbishing  which  likely  will  never  occur, 
and,  perhaps,  dreams  of  balmy  evenings  in  exotic  ports  such 
as  Papeete  where,  ablaze  with  lights  from  bow  to  stern,  she 
awaits  the  return  from  shore  of  her  affluent  passengers. 


looked  at  it. 

The  world  has  never 
seen,  before  or  since,  such 
cleaning  and  sprucing-up 
activities  as  were  carried  on 
at  that  camp  during  the 
next  three  days  in  prepara- 
tion for  the  visit  by  the  two- 
star  General.  Scraps  of 
paper,  down  to  and  in- 
eluding  pinhead-sized  ones, 
were  hand  picked  from 
the  entire  campgrounds. 
Government  trucks  were 
used  to  haul  55  gallon  bar- 
rels of  water  from  a  nearby 
river  in  an  effort  to  "green 


up"  the  lawn  in  front  of  the 
commander's  office.  Each 
man's  extra  pair  of  khaki 
trousers  was  laundered, 
ironed  to  a  razor  sharp 
crease,  and  treated  with  so 
much  starch  that  they  were 
as  stiff  as  a  l-bylO  board 
They  were  then  carefully 
hung  away,  to  be  worn  on 
the  big  inspection  day. 

Friday  came  and  went. 
No  officer,  not  even  a  sec- 
ond lieutenant,  showed  up 
Saturday,  Sunday,  and 
Monday  passed  with  the 
same  result. 


Upon  investigation,  it 
developed  that  I  im.  with  his 
limited  code-copying  abil- 
ity, had  goofed  He  )idd 
intercepted  the  subject 
message  out  of  the  air,  it 
had  not  been  addressed  to 
the  CCC  camp  at  all,  but 
rather  to  a  huge  army  base 
a  thousand  miles  away. 

This  incident  had  a  hap- 
py ending,  however,  since 
after  his  CCC  hitch  |im 
enlisted  in  the  U.S.  Navy. 
He  spent  twenty  years  as  a 
radio  operator  and  now  can 
copy  international  Morse 
code  at  a  high  rate  of 
speed —without  error. 

In  previous  issues  of  this 
magazine,  I  have  related 
various  incidents  which  oc- 
curred during  the  early  his- 
tory of  radio  station  KGCX, 
That  station  was  first 
operated  as  an  unlicensed 
seven-andnDne-half  watter, 
near  and  in  the  tiny  hamlet 
(population  25)  of  Vida, 
Montana,  for  a  period  of 
two  years,  begin nmg  in 
1924.  In  1926,  KGCX  se- 
cured a  license  and  con- 
tinued to  operate  at  Vida 
until  1929,  when  it  was 
moved  to  nearby  Wolf 
Point,  Montana.  Continuing 
its  nomadic  existence,  it 
moved  again  in  1942  to  Sid- 
ney, Montana,  where  it  is 
now  a  very  successful  five- 
kilowatt  operation,  with 
auxiliary  studios  in 
Williston,  North  Dakota. 

In  addition  to  having 
been  born  in  the  smallest 
town  in  the  United  States 
ever  to  have  a  standard 
broadcast  station  and  to 
being  the  second  oldest  sta- 
tion in  Montana,  KGCX  also 
enjoys  the  distinction  of 
being,  no  doubt,  the  only 
station  ever  to  have 
operated  with  a  completely 
nude  crew. 

One  bitterly  cold  morn- 
ing  in  1935,  KCCX's  an- 
nouncer and  engineer  over- 
slept, having  tarried  too 
long  the  previous  evening 
in  one  of  the  local  bars. 

Those  readers  old 
enough  to  remember  how 
much  any  job  (regardless  of 


how  lowly  a  job  it  was)  was 
treasured  during  the  Great 
Dep^ression  will  understand 
completely  the  extreme 
alacrity  with  which  KCCX's 
crew  sprang  into  immediate 
action  when  they  were 
awakened  by  station  owner 
E.E.  Krebsbach's  telephone 
call  with  the  terse  message: 
'Cet  on  the  air/' 

As  he  had  been  sleeping 
nude  in  the  warm  basement 
of  the  KGCX  building  (the 
sleeping  accommodations 
were  part  of  their  salaries), 
the  engineer  did  not  stop  to 
put  on  any  clothes,  but  ran 
upstairs,  out  the  back  door 
of  the  building,  and  through 
a  snowbank,  sans  a  stitch  of 
clothing,  to  throw  a  switch 
on  the  antenna  tower  to  the 
required  position  He  thus 
became  the  twentieth  cen- 
tury's very  first  "streaker " 
The  equally  naked  announ- 
cer  started  warming  up  the 
transmitter,  a  procedure 
which  required  that  no  less 
than  eighteen  switches  be 
turned  to  the  "on*'  position, 
some  of  which  could  be 
switched  on  immediately, 
while  others  required  a 
delay  of  at  least  five 
minutes. 

The  engineer  was  work- 
ing at  KGCX  without  pay  in 
order  to  have  the  "service 
time''  on  the  back  of  his 
First  Class  operator's 
license  endorsed  by  Mr 
Krebsbach.  He  needed  to 
prove  that  he  had  worked  at 
a  broadcast  station  during 
the  five-year  period  for 
which  his  license  was  valid. 
Otherwise,  he  would  have 
to  take  the  very  difficult 
First  Class  operator's  exam 
all  over  again 

Since  he  had  no  funds 
whatsoever,  one  of  the 
local  restaurants  gave  him 
his  meals  "on  the  cuff/'  and 
he  eventually  repaid  their 
trust,  When  he  left  Wolf 
Point,  he  went  directly  to 
Hollywood  to  be  employed 
by  the  Columbia  Broad- 
casting System.  He  is  now 
retired  after  spending  more 
than  thirty  years  with  CBS- 
He  loves  to  reminisce  about 
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the  old  days  in  Wolf  Point. 
One  summer  afternoon 
in  1935,  the  controversial 
Judge  Rutherford,  who  was 
a  radio  personality  at  that 
time,  was  speaking  over 
leased  telephone  wires  all 
the  way  from  Seattle  to 
Wolf  Point.  He  was  making 
a  half -hour  broadcast  over 
KCCX.  Mr  Krebsbach,  who 
was  also  the  gasoline-pump 
jockey  at  the  Westland  Oil 
Company  service  station 
just  across  the  street  from 
the  KGCX  transmitter  build- 
ing, was  propped  on  a  chair 
outside  the  service  station 
listening  to  the  Judge. 
Krebsbach,  who  was  a  man 
of  firm  political  convic- 
tions, could  stand  no  more 
of  the  Judge's  views,  and 
after  fifteen  minutes  of  lis- 
tening, shouted  across  the 
street  to  Hfs  technician  at 
the  radio  station:  '"Take  him 
offr 

The  engineer,  painfully 
aware  that  interruption  of 
the  Judge's  speech  would 
result  in  a  forfeiture  of  the 
$80  fee  (an  amount  of 
money  valued  very  highly 
during  the  dark  days  of 
1935)  tried  without  success 
to  reason  with  Krebsbach, 
and  the  Judge  was  cut  pif 
the  air  without  a  word  of  ex- 
planation. 

About  the  same  time,  a 
fortune-teller  named  "Star- 
dust" performed  on  KGCX. 
She  always  came  on  the  air 
with  a  burst  of  the  song  of 
the  same  name.  Stardust 
and  her  husband  must  have 
found  Wolf  Point  a  bit  dull 
compared  to  their  home 
town  of  Chicago,  but  they 
were  probably  consoled  by 
the  flood  of  dollar  bills  that 
arrived  in  each  day's  mail  as 
a  result  of  the  lady's  broad- 
casts. 

She  always  arrived  at  the 
studio  an  hour  before  her 
broadcast  began  to  set  up  a 
"threshing"  operation  in  the 
main  studio.  This  operation, 
separating  the  wheat  from 
the  chaff  in  her  daily  mail, 
consisted  of  holding  each 
letter  up  to  a  strong  light  to 
see  if  it  contained  a  dollar 


'WW 


■(  ■:jt.-'#BiSaaftwt>iJMiMwB*^iii)i#wti**w»ia^^  tirtfimfc  lifiiaimKm^'^i-'  • 


-.■SlH>^4^u£s^:■Mr^>>.m<h:^'^.■>:^6x-^^  .■^vi:H^xv.v■J.•^-?^A>:fx■. 


When  KOCX's  power  was  increased  in  1936,  all  of  its  250-Watt  equipment  was  given  to 
nearby  hams  or  junked.  This  conirot  board  was  built  for  the  new  l<ilowatt  operation  by 
Engineer  Harold  KHmpei  using  only  a  hand-operated  drill  and  a  file.  With  the  new  arrange- 
ment station  technicians  faced  toward  the  south  and  were  able  to  see  into  the  studio  to 
'Yide  gain^'  on  the  performances  of  The  Rainbow  Players,  Montana  Pete,  Stardust  the 
fortune-teller,  and  other  live  broadcasts. 


bill  or  .^  check.  Those  that 
did  were  stacked  on  the  stu- 
dio piano  to  be  answered 
on  the  air  during  the  broad- 
cast. The  letters  which  ob- 
viously did  not  contain  a 
remittance  were  immedi- 
ately discarded  (unopened) 
into  a  big  wastebasket. 

Stardust's  career  at  Wolf 
Point  came  to  an  abrupt 
end  when  the  Communica- 
tions Commission  suddenly 
prohibited  fortune-teJling 
on  every  U.S.  radio  station. 
She  and  other  female  for- 
tune-tellers (such  as 
"Margo'l  moved  their  oper- 
ations to  the  notorious 
Mexican  border  stations. 
Dr.  Brinkley's  famous 
power  stations,  located  just 
over  the  Mexican  border 
from  Del  Rio,  Texas, 
beamed  enough  power 
northward  into  the  United 
States  to  light  up  the  street 
lights  in  Minneapolis, 

Mr.  Krebsbach  was  a 
sports  enthusiast.  On  those 
nights  when  a  Wolf  Point 
High  School  basketball 
game  was  to  be  broadcast, 
he  would  telephone  which- 
ever technician  happened 
to  be  on  duty  that  evening 


at  the  transmitter  and  give 
him  the  following  instruc- 
tions: 'lock  all  the  doors 
and  go  with  250/' 

KGCX  was  supposed  to 
operate  only  100  Watts  at 
night  in  order  to  minimize 
interference  to  other  sta- 
tions. Krebs bach's  instruc- 
tions to  illegally  use  250 
Watts  were  obviously  de- 
signed to  obtain  the  maxi- 
mum possible  coverage  for 
the  basketball  broadcast, 
and,  of  course,  the  pre- 
caution of  locking  all  the 
doors  was  taken  to  prevent 
a  federal  radio  inspector 
from  entering  the  building 
unexpectedly. 

During  the  thirties,  a  man 
named  Roy  Ayers  cam- 
paigned for  election  as 
governor  of  Montana. 
KCCX  heavily  plugged  Mr. 
Ayers'  candidacy  in  eastern 
Montana.  Mr.  Ayers  was 
elected,  in  part  because  of 
KGCX's  support. 

As  a  reward  for  his  ef- 
forts, Mr.  Krebsbach  woke 
up  one  morning  and  found 
himself  the  new  State  Rail- 
road Commissioner  of  Mon- 
tana. The  appointment 
made  it  necessary  for  the 


Krebsbach  family  to  move 
to  Helena,  the  state  capital, 
for  the  duration  of  his  term 
as  a  state  official. 

While  Krebsbach  was  ab- 
sent from  Wolf  Point,  a  man 
who  was  not  very  well  liked 
by  KGCX's  staff  was  ap- 
pointed manager  of  the  sta- 
tion. This  man  was  actually 
about  99%  an  advertising 
salesman  for  the  station 
and  1%  manager  All  deci- 
sions of  any  importance 
were  made  by  Mr, 
Krebsbach  in  Helena  via 
telephone  or  mail. 

One  day,  the  substitute 
manager  decided  to  repair 
one  of  the  station's  exten- 
sion cords  which  was 
broken  in  half.  He  needed 
this  cord  to  operate  the 
Christmas  tree  lights  which 
he  was  stringing  around  the 
studio.  He  carefully 
scraped  all  the  insulation 
from  the  ends  of  the  four 
wires  of  the  broken  cord. 
He  then  proceeded  to  twist 
all  four  bare  wires  together 
and  taped  the  resulting 
splice  neatly.  The  other 
KCCX  employees  present 
watched  the  entire  pro- 
cedure  sifently  and  offered 
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If  those  readers  old  enough  to  remember  movie  comedian  Ben  Turpin  thought  he  was  cross-eyed,  they  should  have  seen 
the  pilot  of  the  West  land  Oil  Company^  corporate  airplarfe,  shown  aboVe,  He  could  see  with  both  eyes,  but  not  with  both 
eyes  at  the  same  time.  This  visual  defect  caused  him  to  took  at  the  tail  of  the  airplane  when  landing,  a  procedure  not  looked 
upon  with  favor  by  bis  passengers.  The  author  saw  one  of  his  crashes  asjt  happened.  This  Ryan  monoplane,  serial  number 
23,  was  constructed  in  an  old  fish  cannery  in  San  Diego  by  the  Ryan  Aircfaft  Company  and  was  flown  for  practice  by 
Charles  A,  Lindbergh  while  he  was  awaiting  delivery  in  San  Diego  of  his  ''Spirit  of  St.  Louis/'  an  exact  duplicate  of  the 
above  airplane,  bearing  serial  number  29.  Westland's  airplane,  with  the  huge  letpers  '"KGCX"  painted  on  the  underside  of 
the  wing,  was  the  object  of  a  long  search  by  the  North  Dakota  Historical  Society  and  finally  was  found  in  an  old  barn  in 
North  Dakota  in  1957  with  its  wings  sawed  off.  The  Society  paid  the  owner  nearly  as  much  for  it  as  it  had  cost  way  back  in 
1927.  US,  Air  Force  personnel  at  Minot  North  Dakota,  restored  it  to  absolutely  new  condition. 


no  suggestions. 

The  next  step,  of  course, 
was  to  test  the  cord  to  see  if 
the  repairs  had  been  prop- 
erly done,  so  he  plugged  the 
proper  end  of  the  cord  into 
the  nearest  wall  outlet. 
After  the  minor  explosion, 
fire,  and  smoke  which  re- 
sulted had  subsided,  he 
plaintively  asked  the  other 
employees:  'What  did  I  do 
wrong?'' 

fn  the  early  days  of  radio 
in  Los  Angeles,  my  late 
friend,  Ben  McClashan 
W6CY,  was  illegally  broad- 
casting phonograph  record 
music  with  his  ham  rig.  He 
was  a  close  friend  of  the 
radio  inspector  in  charge  of 
the  Los  Angeles  office.  The 
Rl  didn't  want  to  prosecute 
his  good  friend  for  the 
crime  of  operating  a  radio 
station  without  a  license,  so 
he  completed  the  applica- 
tion (now  the  application  is 
as  thick  as  a  small  book,  but 
in  those  days  it  consisted  of 
only  one  page)  for  a  stan- 
dard broadcast  station.  He 
typed  in  Ben's  name,  ad- 
dress, and  the  other  details, 
and  asked  Ben  to  sign  it- 
This  would  make  McGlash- 


an's  broadcasting  legal 
and  solve  a  nastv  problem 
for  the  Rt  by  avoiding  the 
prosecution  of  a  friend. 

However,  McClashan  re- 
fused to  sign  the  document, 
stating  that  he  didn't  want 
to  own  a  regular  radio  sta- 
tion. The  argument  be- 
tween him  and  the  Rl  con- 
tinued for  at  least  fifteen 
minutes  before  Ben  signed 
the  application.  Signing  this 
document  made  McClash- 
an at  least  two  million  dol- 
lars in  later  years.  Upon 
receipt  of  the  license,  he 
established  KGF)  in  the 
Odd  Fellows  Temple  in  Los 
Angeles,  paying  the  Los 
Angeles  City  Dye  Works 
two  hundred  dollars  for  the 
50-Watt  transmitter  which 
was  already  operating  in 
that  building. 

The  late  Freeman  Lang,  a 
prominent  Los  Angeles  ham 
in  the  early  days,  could  imi- 
tate the  loud  noise  created 
by  a  rotary  spark-gap  trans- 
mitter  in  operation  more 
realistically  than  the  ma- 
chine itself.  He  was  also  a 
good  friend  of  McGlashan's 
and  was  always  the  master 
of  ceremonies  and  radio  an- 


nouncer at  the  live  broad- 
casts of  the  premieres  of 
new  movies  held  at  various 
theaters  in  Hollywood,  Mr. 
Lang,  dressed  in  a  tuxedo 
and  high  silk  hat,  would 
greet  and  interview  the 
movie  stars  of  that  era  who 
arrived  in  chauffeur-driven 
Lincotns,  Duesenburgs, 
Minervas,  Rolls  Royces,  or 
sixteen-cylinder  Cadillac 
limousines  or  town  cars-  In 
the  latter-type  vehicles, 
rarely  seen  today,  the 
chauffeur  sat  exposed  to 
the  weather  while  the  VIP 
passenger  was  seated  in  a 
deluxe  compartment  at  the 
rear  of  the  automobile  and 
communicated  with  the 
driver  via  telephone. 

Around  1928,  KCFJ  ex- 
perimented with  television 
broadcasting,  using,  of 
course,  the  scannrng-disc 
type  of  transmitting  and 
receiving  equipment,  A 
friend  in  Santa  Barbara, 
California,  had  one  of  the 
very  few  television  re- 
ceivers then  in  existence. 
Telephone  communication 
was  maintained  with  him 
during  the  experimental 
telecasts.  When  one  of  the 


KGFj  engineers  asked  the 
viewer  in  Santa  Barbara, 
"What  am  I  doing  now?", 
and  the  correct  answer, 
"You're  putting  your  hand 
into  the  picture/*  came 
back,  successful  tele* 
casting  over  the  ninety 
miles  to  Santa  Barbara  had 
been  confirmed. 

About  the  same  year, 
Kenneth  Ormiston,  a  radio 
engineer  well  known  for  his 
close  association  with  the 
famous  and  flamboyant 
evangelist  Aimee  Semple 
Mcpherson,  was  staging 
closed-circuit  television 
demonstrations  at  the  fa- 
mous Coconut  Grove  night- 
club, located  in  the  Ambas- 
sador Hotel  in  Los  Angeles. 
Due  to  voltage  surges  in  the 
electricity  at  the  hotel,  the 
two  separate  motors  which 
he  used  to  whirl  the  trans- 
mitting and  receiving  discs 
would  not  operate  at  the 
same  speed,  and  the  picture 
would  fall  "'out  of  sync" 
and,  at  times  be  hardly  rec- 
ognizable. 

Ormiston  took  drastic  ac- 
tion to  solve  this  problem. 
He  chopped  a  hole  through 
the   wall   which   separated 
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the  transmitting  and  receiv- 
ing equipment,  ran  a  long 
steel  shaft  from  one  room 
to  another,  and  operated 
this  shaft  with  only  one 
motor,  giving  the  discs  no 
alternative  but  to  operate 
at  the  same  speed. 

Some  years  later,  Lang 
moved  to  Honolulu,  where 
he  became  a  yacht  broker. 
He  and  McClashan  main- 
tained an  autostart-teletype 
radio  circuit  between  his  of- 
fice and  McClashan's  posh 
home  in  Beverly  Hills.  This 
circuit  was  in  operation 
twenty-four  hours  a  day,  so 
that  each  could  leave  the 
other  a  typed  message 
whenever  desired, 

McGlashan  once  came 
within  a  hair's  breadth  of 
selling  KGF)  for  fifty  thou- 
sand dollars.  With  pen  in 
hand,  he  was  ready  to  sign 
the  bill  of  sale  when  a 
guardian  angel  must  have 
hovered  over  his  head  and 
said:  ''Don't  do  it/'  This  was 
extremely  fortunate,  as  he 
retained  this  profitable  sta- 
tion until  1964,  when  he 
was  able  to  sell  it  for  one 
and  one-half  million  dol- 
lars. 

The  daily  interest  on 
$1,500,000.00  is  a  substan- 
tial sum,  so  as  soon  as  he 
was  handed  a  check  for  that 
amount  in  payment  for  his 
radio  station,  McGlashan 
hurried  to  his  bank  to 
deposit  it  so  it  would 
start  drawing  interest.  A 
young  teller  gave  him  a 
receipt  for  the  deposit.  As 
he  was  leaving  the  bank,  he 
suddenly  reversed  his  direc- 
tion and  went  back  into  the 
bank  after  noticing  that  the 
receipt  was  only  for  fifteen 
hundred  dollars. 

With  its  call  letters  now 
changed  to  KKTT,  KCFJ 
was  resold  in  1979  for  more 
than  five  million  dollars 

A  few  weeks  after  the 
Japanese  attack  on  Pearl 
Harbor,  McGlashan  en- 
listed in  the  Civil  Air  Patrol 
and  flew  his  Stinson  air- 
plane to  Brownsville,  Texas, 
accompanied  by  20th  Cen- 
tury   Fox's    famous    movie 


producer,  Henry  King,  fly- 
ing his  Waco  aircraft  Their 
planes,  flying  daily  from 
Brownsville,  with  twenty- 
eight  others  under  the 
Department  of  Defense, 
were  used  for  anti-sub- 
marine patrol  duty  in  the 
Gulf  of  Mexico,  ranging  as 
far  south  as  Tarn  pi  co,  Mex- 
ico. 

Each  plane  had  a  hun- 
dred-pound bomb  sus* 
pended  under  its  fuselage. 
The  bomb  release  mech- 
anism was  triggered  by  the 
pilot,  who  jerked  on  a 
clothes  line-type  rope  which 
ran  to  the  cockpit  of  each 
airplane.  These  thirty 
planes  sank  two  German 
submarines,  scared  hell  out 
of  a  lot  of  others,  and  re- 
ported, via  their  two-way 
radios,  the  location  of  every 
enemy  submarine  which 
they  spotted.  The  U.S.  Navy 
followed  up  those  leads 
with  deadly  results. 

En  route  to  Australia  in 
1972,  I  visited  Freeman 
Lang  KH6AX,  who  had  a 
combination  yacht  broker's 
office  and  ham  shack  at  a 
yacht  harbor  in  Honolulu. 
He  had  a  Morse  telegraph 
sounder  installed  in  a 
resonator  box,  which  tradi- 
tionally always  had  to  have 
a  Prince  Albert  tobacco  can 
wedged  behind  it  to  ampli- 
fy the  clicking  sound  pro- 
duced by  the  sounder.  He 
had  driven  all  over  the 
island  of  Oahu  trying  to  buy 
a  can  of  that  brand  of 
tobacco,  but  without  suc- 
cess. He  finally  wrote  to  the 
tobacco  company  on  the 
mainland,  telling  them  of 
his  problem.  They  solved  it 
by  shipping  him  a  whole 
case  of  empty  Prince  Albert 
cans  at  no  charge. 

He  told  me  that  he  would 
buy  me  the  best  steak  din- 
ner available  in  Honolulu  if 
I  could  "read"  what  he 
would  send  me  on  the 
sounder,  which  was  con- 
nected to  a  Vibroplex.  He 
added  that  he  had  main- 
tained his  ham  shack  at  the 
yacht  harbor  for  six  years, 
and  that  no  visitor  to  it  had 
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yet  been  abfe  to  read 
American  Morse  code  well 
enough  to  decipher  what  he 
had  sent  to  them. 

I  told  him  to  go  ahead 
and  start  sending,  pur- 
posely faifing  to  mention 
that  I  had  been  employed 
for  a  number  of  years  as  a 
railroad  and  Western  Union 
telegrapher  when  I  was  a 
young  man.  To  make  it  as 
difficult  as  possible  for  me 
to  copy  the  sounder^  he 
ripped  off  a  long  string  of 
dots  at  about  fifty  words 
per  minute.  They  translated 
into  "Her  Irish  eyes  cry  cos 
she  is  so  sorry; '  a  statement 
which,  in  American  Morse 
code,  is  composed  entirely 
of  dots  without  a  single 
dash. 

That  evening  at  the  near- 
by Ala  Moana  Hotel,  I  en- 
joyed the  best  steak  dinner 
I  have  ever  eaten,  and 
KH6AX  paid  the  bilL 

The  next  day,  my  wife 
wanted    to    attend    the 


"Hawaii  Calls"  program 
which  is  produced  at  a 
Honolulu  restaurant  Not 
being  particularly  interest- 
ed in  the  program  being 
taped  on  an  elevated  stage 
before  a  large  audience,  I 
went  to  the  long  bank  of 
audio  equipment  along  one 
side  of  the  stage  to  talk  to 
the  engineer  in  charge.  We 
didn't  exchange  names  but 
1  did  give  him  a  glimpse  of 
my  First  Phone  card  so  that 
he  would  know  that  he  was 
talking  to  someone  who 
might  be  somewhat  knowl- 
edgeable about  what  was 
going  on. 

Imagine    my    surprise 
when,  after  fifteen  minutes 

of  conversation,  1  discov- 
ered I  was  talking  to  Free- 
man Lang,  )r.  Quite  a  coin- 
cidence to  visit  a  well 
known  ham  and  then  acci- 
dentally meet  his  son  the 
next  day  in  a  city  with  a 
population  of  a  third  of  a 
million  people  B 


t^  f^e^^m  Sefvics—see  page  IBS 
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SWISS  QUAD  Series  •  PORTABLE  TOWER 


'^ 

"■^...^^                                SQ-10 

ANTENNA  GAIN  AND  FRONT-TO-BACK  RATIO 
ARE  WELL  IMPROVED  WHEN  TWO 
ELEMENTS  ARE  DRIVEN  AT  ONE  TIME  WITH 
PHASED  DIFFERENCE  COMPARED  TO  A 
SINGLE  DRIVEN  ELEMENT  SUCH  AS  A  CON- 
VENTIONAL QUAD  OR  VAGI.  THE  SQ-22  AND 
SQ-10  PROVIDE  THE  OWNER  WITH  SUCH 
FEATURES  AS  SIMPLE  ASSEMBLY  AND 
LIGHTWEIGHT. 


KR  2000 


•^T- 


KR-600 


$249.95 


$139-95 


KR-400 


$84.95 


PORTABLE  TOWER 

■^ 

^ —   4 

EASY  TO  ERECT  ANYWHERE!!        ^ 

'f\f\ 

GOOD  DX  HUNTING 

mH 

•Light  Weight 

^1 

•  High  Stability 

rk 

•High  Quality 

1 

Aluminum  Alloy                                  . 

'" 

1 

1 

•3  Sizes  Available 

V 

•Inc  2  Vj"  thrust 

. 

Bearing                   .     ^ 

h      iN 

i 

•  SQ22  S45.95 

i 

c 

p 

•SQ10  $59.95 

•TE35A  11.6' tower 

"1 

^      i  n 

T 

$149.95                    _, 

•TE55B  18' tower       l     ^¥ 

o^ 

1 

$214.95                      *         ; 

1 

•TE75C  25'  tower             ^ 

f 

■ 

., 

$279.95                    - 

m 

1 

i 

! 

1^14^ 


KR-500 


SI  69.95 


$29.95 


TOLL  FREE  #   1-800-654-3231 


master  charge 


TET  U.S.A.,  INC. 


425  HIGHLAND  PARKWAY.  NORMAN.  OKLAHOMA  73069  TEL:  405-360-6410 
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ANTENNA  SySTEMS 
l-8oO-654->2^1 


TE33SP  COMPACT  5IZF-  MaiTIPLE:  DRIVEM  £:LEWEMTS 


TETh  the  leader  En  wideband  anienna  design,  1s  proud  to  ^anr^cunce  a 
totally  new  concept  m  jititenna  design  wtth  th«?  gjl  new  TE33SP.  The 
TE33SP  employs  two  driven  efemenls  lo  achieve  previously  unattainable 
performance  frorrv  a  t riband  y^S'-  Power  is  applied  to  the  radiator  and 
coupled  through  a  rigid  pj-iasing  line  operates  in  conjunction  with  a 
special  I  y  engineered  printed  circuit  boacd  lo  provide  the  required  phase 
shift  for  fuJI  sized  perform^ince  on  each  band.  Thi&  muJlJ  element  driv^ 
networks  com bin^d  with  Hi  Q  Iraps  provides  greatly  linproved  perForman- 
ceard  true  wjde  band  operation-  L5'l  VSWR  bandwidth  is  al  least  1  '^Hz 
on  ten  melers.  Tifteen  and  twenty  meters  can  be  expected  to  produce 
VSWR  of  le.-is  than  |  .5'  I  ffom  edge  lo  edge. 


The  TET  3F36DX  and  3F37DX  triband  beams  provtde  excetfenl  perfor- 
mance across  the  complete  spect  njm  of  the  10,  15  and  20  nieter  amgjeur 
bands.  High  performance  3s  accomplished  through  the  use  of  afuJJ  stied 
driven  etemeni  for  e.ach  band  combined  with  efficient  Hi  Q  traps  for  the 
parasjljc  elenients.  No  Phone  and  CW  sellings  with  the  3F36DX  and 
3f37DX,  Full  band  Goverag.e  is  possible  even  wirh  the  new  all  solid  slate 
IranceWers.  Vou  csn  expect  VSWR  below  1.5:1.,  The  5F36DX  and 
3F37DX  are  fed  d[rectly  with  a  single  5D  ohm  coaxjat  line.  No  baluns  or 
difficult  to  adjust  malchinc] networks  are  used. 


3F36DX  PULL  SIZE  DRIVEN  ELEMENTS 


TET  invites  voy  to- corrtpa re  our  performance  data  against  that  of  olher  antertna  manafacturers.  TET,  the  leader  Jn  widebandantenna  de5iign,..o|fers  superior 
performance  at  an  affordable  price.  Join  the  crowd  and  switch  to  TET. 


BAND 


ELE- 
MENTS 


ELE- 
MENTS 

PER       .^AX 
BAND      PWR 


VSWR 


MAX  TURN-       Wr^D  WIND 

ELEMENT  BOOM      [|njq       SCJRFACE      LOAD    MAST 
IMPEDANCE    LGTH         LGTH    RADIUS      AREA        (?iJ80moh   SIZE 


WT 


TE33SP 
3F36DX 

3F57DX 

14/21/26 
14/21/26 
14/21/28 

3 
6 

7 

3 
3/4/4 

3/5/5 

2KW 
2KW 

2KW 

BELOW  1 3 

BELOW  1  3 
BELOW  1.5 

50Ohm 
50  Ohm 
50  Ohm 

27" 
34.5- 

34  II 

1.J-2- 
i6^5^' 

24'a- 

15' 
17'3" 
17'5: 

5,1  s<^  ft, 
9,56  sq.ft. 

1  1.3  sq.ft. 

1021b. 
191  lb. 
226ib 

2- 

2" 
2" 

29.5  lb. 

46.31b.- 
551b. 

.Call  Factory  for  ANTENNA    GAIN    dBd  and  Ff^ONT  TO  BACK  RATIO. 


TET  FACTORY  DIRECT  PRICE 


3F36DX     $199.95 

3F370X     $249.95 
TE33SP     $174.95 


CaU  Toll  Free  1-800-654-5251 


,^73 


TET  USA.,  INC. 


425  HIGHLAND  PARKWAY,  NORMAN,  OKLAHOMA  73069 TEL:  405-360-6410 
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Lou  look  K4IHN 
707  NE  nth  Ave. 
Oca /a  fi  IlbJO 


Meet  the  Little  Giant 

everyman's  sheet-metal  tool 


The  )une,  1979,  issue  of 
73  had  an  article  by 
WO  I  HI  on  building  custom* 
configured  boxes.  It  was 
based  upon  the  reasonable 
assumption  that  the  aver- 
age amateur  does  not  have 
access  to  heavy-duty  sheet- 
metal  bending  equipment  I 
recently  came  across  a 
piece    of    equipment    that 


made  me  see  the  situation 
from  a  different  viewpoint, 
however,  and  this  article  is 
based  on   the  use  of  this 

''light-duty"  equipment 
that  is  within  the  reach  of 
just  about  everyone. 

The  piece  of  gear  I  am  re 
f erring  to  is  the  Little  Giant 
Brai<e    for    forming    and 


bending.  Its  name  is  fairly 
descriptive,  and  it  really 
fills  the  bill  for  hght^duty 
bending.  It  can  make 
smooth  bends  to  90  degrees 
in  metal  up  to  16  gauge 
(that's  about  .060")  It  can 
handle  material  up  to  18'' 
wide,  and  the  price  is  about 
$20.00  When  a  few  hand 
tools  that   most  of   us   al- 


Phofo  A    Ihe  brake  clamps  to  the  workbench  and  the  brake  bar  is  clamped  down  over  the 
sheet  meia!,  here  bent  to  45  degrees  tor  a  keyboard  top. 
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ready  have  are  added,  some 
really  nice  enclosures  can 
be  produced  for  a  buck  or 
two. 

Mama    is    really    a    soft 
touch  at  times,  so  it  took 

only  some  mild  persuasion 
before  I  became  the  proud 

owner  of  this  sheet-metal 
brake.  Now,  it  doesn't  make 
dutch  bends,  joggles,  and 
other  very  exotic  bends,  but 
it  can  make  a  nice  smooth 
bend  that  I  have  never  been 
able  to  duplicate  with  a 
bending  block  and  a  ham- 
mer. The  ability  to  make  a 
nice  crisp  bend  without 
waves  or  hammer  marks 
can  put  your  efforts  in  a 
class  with  commercial- 
quality  cabinets. 

I  have  bent  a  few  boxes 
over  the  years,  and,  being 
one  of  the  world's  laziest 
hams,  I  have  come  up  with 
a  few  shortcuts  along  the 
way.  The  Little  Giant  was 
the  excuse  I  needed  to  try 
passing  a  few  o(  them 
along,  so  here  goes! 

Most  shortcuts  Start  in 
the  planning  or  design 
stage,  and  this  is  no  excep- 
tion Your  needs  will  dictate 
your  design,  and  what  goes 
inside  will  determine  its 
size.  If  the  unit  inside  is  to 
be  aC'powered,  for  exam- 
ple, the  transformer  will 
probably  be  placed  near 
the  back  along  with  the 
fuse    socket    and    power 


cord.  Controls  wifl  be  at  the 
front  and  the  circuit  board 
will  occupy  the  major  por- 
tion of  the  enclosure.  (I  am 
assuming  that  you  will  use 
either  a  PC  board  or  perf- 
board  for  the  majority  of 
your  circuits )  Once  you 
know  what's  going  inside, 
the  shape  and  size  is  pretty 
well  nailed  down,  but  don't 
forget  the  front  panel  and 
controls.  The  front  panel 
markings  may  very  well  de- 
mand the  greatest  amount 
of  area,  and  this  may  dic- 
tate your  final  design  and 
size. 

I  decided  to  try  to  illus* 
trate  my  ideas  by  building 
an  item  that  the  shack  has 
needed  for  a  while:  a  key- 
board enclosure.  The  shape 
is  one  that  everyone  will  be 
familiar  with,  and  Tve 
found  nothing  commercial- 
ly available  that  offers 
the  room  needed  for  expan- 
sion. It  helps,  of  course, 
that  its  basic  shape  is  easily 
perceived  as  the  "clam- 
shell/' 

1  might  point  out  that  the 
brake  will  make  bends 
slightly  over  90  degrees,  but 
we  can  tighten  them  up  af- 
ter  we  take  them  out  of  the 
brake.  It's  also  worth  re- 
membering that  every  bend 
does  not  have  to  be  90  de- 
grees. By  opening  or  closing 
the  bends,  we  can  make 
some  enclosures  that  look 
pretty  exotic.  You  are 
limited  only  by  your  imagi- 
nation when  it  comes  to 
dressing  up  your  enclosure. 

Fig.  1  is  a  cross  section  of 
the  tool  itself  showing  the 
relationship  of  the  sheet 
metal  and  the  brake  bar, 
but  with  clamps  omitted  for 
clarity.  The  left  half  of  the 
tool  (consisting  of  the  brake 
bar  and  the  fixed  angle)  and 
the  sheet  metal  are  held  in 
place  and  do  not  move.  The 
right  half  is  movable  and 
can  force  the  metal  up  to 
about  a  90  degree  angle  if 
you  need  it  It  is  possible  to 
stop  at  any  point  between 
that  flat  and  the  full  up  po- 
sition. Slight  adjustments 
may  be  made  in  the  angle 


after   removing   the    metal 
from  the  brake. 

Notice  that  in  Fig.  2[a)  the 
bends  are  a  full  90  degrees, 
while  in  Fig.  2(b]  one 
shallow  bend  has  been  add- 
ed to  slant  the  keyboard 
face  both  for  better  appear- 
ance and  to  aid  in  key  iden- 
tification if  your  skill  in  typ- 
ing is  more  see  than  touch. 
The  base  also  can  be  made 
to  overlap  the  top  by  1  /8  to 
1/4  inch,  as  in  Fig.  2(c}.  This 
will  provide  a  shadow  ef- 
fect that  is  very  pleasing. 
Making  the  base  a  darker 
color  than  the  top  also  adds 
to  its  appearance— it  can 
sometimes  make  the  differ- 
ence between  a  box  and  an 
enclosure. 

There's  lots  of  truth  in 
the  old  saying  that  ''a  coat 
of  paint  hides  yesterday's 
mistakes/'  After  painting, 
add  a  few  well-placed  let- 
tering decals  and  your  en- 
closure begins  to  look  like  a 
commercially-made  unit 

Plan  ahead,  and  put  in 
enough  room  for  the  un- 
expected. Remember,  the 
highest  part  inside  doesn't 
always  determine  the  size. 
Sometimes  it's  the  front- 
panel  lettering,  but  it  could 
be  the  fan  in  back  or  a  me- 
ter face  that  decides  the  fin- 
ished size. 

I  like  to  start  out  with  the 
front  panel  and  place  all  of 
the  parts  in  the  positions 
they  will  occupy.  One  of 
the  advantages  of  rolling 
your  own  is  that  you  can 
change  your  mind  at  sever- 
al points  about  layout  or 
size  without  affecting  your 
pocketbook.  Another  good 
point  is  that  adding  extra 
room  costs  little  or  nothing. 
This  whole  project  cost  me 
less  than  five  dollars  for 
material,  with  a  lot  left 
over 

After  establishing  size 
and  shape,  it's  time  to  put 
plans  on  paper  One  of  the 
best  shortcuts  that  I  know 
of  is  to  make  the  layout  on 
paper  that  is  glued  directly 
to  the  metal  to  be  worked 
with.  This  method  offers 
several  real  advantages.  It 


Photo  B.  The  Liyout  is  glued  to  the  sheet  metal  to  guide  cut* 
ling.  It  is  glued  flush  left  with  the  iactory-stfaighi  left  edge. 


1   1/Z  X  ilCTAL   THIOCNESS 
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Fig.  1. 
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BABE 


e RACKET 


fa^ 


PC    e04R0 


fig.  3. 


Fig.  4, 


eftm mates  the  errors  that 
sometimes  occur  when 
transferring  a  layout  from 
paper  to  metal;  notes  and 
how-to  information  can  be 
added  directly  to  the  proj- 
ect  so  that  they  are  always 
right  in  front  of  you;  and,  f i- 
nally,  when  you  are  done, 
peeling  the  paper  off  re- 
veals smooth,  unblemished 
metaf,  free  from  scratches 
and  nicks. 

Let's  assume  that  we 
have  all  of  our  hole  centers, 
outlines,  bend  lines,  and 
pertinent  information  on 
our  layout.  Gluing  the  pa- 
per to  the  metal  takes  only 
a  few  moments.  (Rubber  ce- 
ment can  be  obtained  any- 
where, and  a  4h>z.  bottle 
will  last  through  several 
projects.)  Lay  your  paper 
layout  on  the  metal  with 
the  outlines  matching  the 
edges  of  the  metal  where 
possible.  This  is  assuming 
that  you're  working  from  a 
piece  of  metal  with  a  cou- 
ple of  factory  edges.  If  not, 
positioning  should  be  done 
to  save  for  the  next  job  as 
much  metal  as  possible. 

Once  in  place,  weight  it 
down  leaving  one  end 
loose.  Spread  the  rubber  ce- 
ment on  the  metal  after 
peeling  back  a  corner. 
Cover  the  metal  thorough- 
ly^ but  not  heavily,  or  you1l 
have  lumps  when  you're 
done.  Allow  the  paper  to 
fall    back    on    the    metaL 


smooth  It  down  by  hand, 
and  you  are  ready  to  glue 
the  remainder  of  your  lay- 
out. Remove  the  weights, 
apply  cement  to  the  rest  of 
the  metal,  and  smooth  out 
the  paper  very  carefully  to 
prevent  any  wrinkles. 
Holding  the  far  edge  up 
with  the  opposite  hand 
while  working  from  the 
edge  already  glued  is  the 
best  way  to  prevent  it  from 
sticking  prematurely.  Rub- 
ber cement  acts  like  con- 
tact cement,  so  don't  allow 
the  paper  to  touch  until  it's 
in  the  right  place;  otherwise 
you  may  have  to  start  over 
again.  (If  you  have  used 
heavy  stock,  like  wrapping 
paper,  you  can  peel  it  off 
without  losing  your  layout, 
if  you  do  goof. 

At  this  point,  it  is  a  good 
idea  to  take  all  of  your  com- 
ponents, place  them  on  the 
layout,  and  recheck  clear- 
ances. It  takes  only  a  few 
minutes,  and  it  is  cheaper  to 
catch  a  mistake  here  than 
after  you  start  cutting  and 
drilling. 

We  have  one  more  de- 
sign consideration  to  make, 
and  that  is  how  to  hold  the 
top  and  base  together,  The 
answer  is  fairly  easy.  Today, 
even  airplanes  are  stuck 
together  with  glue,  so  we'll 
trust  a  tube  of  Super  Clue 
to  solve  this  problem.  See 
Fig.  3.  Cut  small  scraps  of 
metal  into  strips  about  2" 


by  1 ",  Bend  them  into  1 "  by 
T'byV.  Position  these  tabs 
on  your  cover,  drill  through 
top  and  angfe  at  the  same 
time,  fasten  together  with 
sheet-metal  screws,  and 
you're  ready  to  glue  them 
to  the  base. 

Put  the  top  in  place  to 
make  sure  the  tabs  will  po- 
sition it  correctly.  Then  re- 
move the  top,  add  one  drop 
of  adhesive  to  each  tab, 
and  place  the  top  back  into 
position.  Press  the  tabs  and 
base  together  for  about  10 
seconds,  and  you're  done 
with  that  problem, 

A  couple  of  items  worth 
remembering:  Store  the  Su- 
per Clue  in  an  upright  posi- 
tion or  it  doesn't  last  long, 
and  when  using  it,  use  one 
drop  only  at  each  position- 
(Any  more  and  it  doesn't 
work.)  And  it  might  be  a 
good  idea  to  have  a  bit  of 
solvent  on  hand  for  "design 
changes'1 

The  same  technique  also 
can  be  used  for  mounting 
circuit  boards,  large  capaci- 
tors, and  even  small  trans* 
formers.  No  fancy  measur- 
ing is  required:  lust  bend  up 
a  couple  of  brackets  as  in 
Fig.  4,  fasten  them  to  the 
circuit  board,  position  and 
glut*.  If  you  wish  to  mount  a 
bulky  item  underneath  the 
board,  just  make  the  brack- 
ets a  little  taller.  You  can 
even  double  stack  your  cir- 
cuit boards  by  gluing  brack- 


ets to  existing  brackets 

Fabrication  is  the  next 
step.  It  is  best  to  drill  and 
cut  every  hole  in  the  metal 
before  bending.  Center- 
punch  and  drill  every  hole 
with  an  .060"-diameter  bit 
before  drilling  larger  holes. 
This  prevents  the  larger  bit 
from  skipping  out  of  a 
punch  mark  and  marring 
the  panel. 

Large  or  irregularly* 
shaped  holes  can  be  cut 
with  a  oibbler  or  a  saber 
saw.  Clamp  your  metal  to  a 
thin  piece  of  wood  and  saw 
the  metal  and  the  wood  at 
the  same  time.  This  will 
keep  the  saw  from  ripping 
or  bending  the  metal,  A 
hole  will  be  required  for  the 
saw  blade  or  the  nibbler. 
The  nibbler  will  require  a 
slightly  larger  hole  than  the 
saw  blade. 

It  is  easier  to  file  away 
burrs  before  bending.  One 
more  check  with  the  parts  is 
worthwhile,  and  don't  for- 
get to  double-check  the  di- 
rection of  your  bends.  If  ev- 
erything fits  and  doesn't 
threaten  to  interfere  after 
bending,  we're  ready  to  go. 

For  most  enclosures  to 
be  built,  bend  allowance 
can  be  ignored.  With  the 
thickness  of  metal  usually 
used,  simple  cabinets  will 
come  out  OK  without  wor- 
rying too  much  about  the 
stretching  of  the  metal.  If 
you  start  using  metal  more 
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than  030"  thick,  things  may 
start   happening,    however. 
The  brake  can  make  a  com- 
pletely square  bend,  but  the 
metal  may  fracture  and/or 
the   brake  could   be  dam- 
aged by  the  heavier  metal. 
It  is  best  to  use  a  rule  of 
thumb    of   1 V2    times    the 
metal  thickness.  To  get  the 
bend  tine  in  the  center  of 
the  bend,  ft  must  be  posi- 
tioned with  some  accuracy. 
First   leave  the   bend   line 
back  from  the  pivot  line  of 
the    brake    by    one    metal 
thickness  and  the  brake  bar 
back  from  the  bend  line  by 
half    the    metal    thickness. 
The  bend  that  results  is  the 
tightest  [  can  get  without 
the  possibility  of  problems. 
Bend  the  metal  too  tightly 
and  the  outside  of  the  bend 
stretches,  possibfy  fractur- 
ing, while  the  inside  com- 
presses, with  possible  dam- 
age to  the  brake.  The  prob- 
lem  is  worse  with  thicker 
materials  and   is  more  no- 
ticeable in  aluminum  than 
in  steel. 

The  brake  is  made  of 
aluminum,  a  fairly  hard  al- 
loy, but  it  /s  a  light-duty 
tool,  so  pfay  it  safe.  Baby  it 
a  little.  The  people  who 
make  it  say  it's  OK  to  use  it 
on  aluminum  or  steel  up  to 
-060'',  but  make  sure  you 
use  mild  steel.  I  normally 
confine  my  use  of  steel  to 
.030''  or  thinner  as  a  hedge 
against  damaging  my 
brake,  (Softer  metals  such 
as  brass,  copper  and  alumi- 
num should  be  OK  up  to 
.060";  just  don't  force 
them.) 

Setting  up  the  Little 
Giant  is  simple.  It  has 
mounting  holes  in  each  end 
bracket  for  permanent 
mounting,  or  it  may  be 
clamped  to  the  bench  with 
C  clamps,  I  use  the  clamps 
as  the  bench  space  is  at 
a  premium,  and  Mama 
doesn't  like  holes  in  the  fur- 
niture. Photo  A  shows  the 
brake  in  some  detail  The 
fixed  section  is  held  to  the 
bench  with  the  large 
clamps  and  the  brake  bar  is 
used  to  hold  the  work  in 
place  with  smaller  clamps. 


Photo  C  The  keyboard  is  placed  in  the  base  and  positioned  so  that  the  top  fits  over  it  cor- 
rect !y;  it  then  is  glued  dowr). 


The  movable  section 
should  be  positioned  away 
from  you  so  that  you  can 
see  the  work  as  you  bend  it. 
It's  a  good  idea  to  cut  and 
bend  a  few  test  pieces  to 
get  a  feel  for  what  happens 
to  the  metal  and  how  much 
you'll  actually  have  to 
fudge  with  your  bend  lines. 
It  will  be  quite  educational 
and  decidedly  cheaper  than 
making  mistakes  later 

Aluminum  is  easy  to 
work  with  as  long  as  you 
don't  try  to  use  one  of  the 
harder  alloys.  I  generally 
prefer  2024T3  or  T4.  The 
6061  alloy  is  harder,  but  will 
do  in  a  pinch.  The  harder  al- 
loys are  more  difficult  to 
work  with  and  generally  are 
unnecessary  for  our  kind  of 
application.  The  dead  soft 
material,  available  in  sheets 
at  hardware  stores  and  lum- 
ber yards;  is  OK  for  small 
enclosures,  but  will  not  be 
rigid  enough  for  larger 
ones,  It  requires  the  addi- 
tion of ''stringers"  (small  an- 
gles to  add  rigidity)  glued  to 
the  backside  of  larger  un- 


supported panels. 

Only  a  few  hand  tools  are 
necessary.  The  drill  can  be 
an  el  cheapo.  It  should  han- 
dle a  step  bit  up  to  Vj"  in 
soft  materials.  The  nibbler 
requires  about  3/8"  diame- 
ter holes  to  get  the  head 
through.  Don't  use  the  step 
bits  on  harder  materials 
with  a  ^/^  "  drill,  or  your  drill 
won't  last  too  long.  If  you 
intend  to  go  to  flush  screw 
heads,  you'll  need  a  coun- 
tersink, a  set  of  taps,  and 
the  appropriate  drill  bits. 
They  can  be  purchased  in  a 
handy  little  plastic  kit 
which  has  the  taps,  the  cor- 
rect bits  to  match  the  taps, 
and  a  tap  handle.  The 
pieces  can  be  purchased  in- 
dividually at  some  savings. 
(You  may  elect  to  use  pan- 
head  sheet-metal  screws 
and  eliminate  them  entire- 
ly ) 

A  rat-tail  file,  a  triangu- 
lar-shaped one,  and  a  half- 
round  file  will  do  nicely  for 
cleaning  up  burrs  and  holes. 
A  small  Shur-Form  plane  is 
nice  for  corners  and  ragged 


edges,  but  the  files  will  do 
the  job  just  as  well.  They're 
just  a  little  more  work. 

Aviation  shears  are  best 
for  cutting  out  your  basic 
blank.  They  are  available  in 
left  cut,  right  cut,  and 
straight  cut.  It  would  be 
nice  to  have  them  all,  but  I 
get  along  with  one  set  of 
straight  cut.  Most  of  the 
work  is  straight  lines,  and 
it's  only  unhandy,  not  im- 
possible, to  cut  curves  with 
the  straight  cut  shears. 

To  summarize:  With 
slight  variations  in  shape, 
slope,  and  size,  you  can  de- 
velop some  real  eye-catch- 
ing ideas.  The  top  can  be 
made  in  several  pieces  to 
add  to  the  accessibility.  The 
rear  apron  can  be  made  as  a 
separate  piece  and  glued  to 
the  base  so  that  the  power 
cord,  fuses,  and  permanent- 
ly-mounted items  do  not 
have  to  come  off  with  the 
cover,  The  rear  panel  of  the 
cover  can  be  shortened  or 
notched  to  clear  those 
items. 

Another  approach,  where 
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shielding  is  not  a  considera- 
tion, is  to  make  the  ends  of 
wood.  (See  Fig.  5)  This  al- 
lows us  to  make  the  front 
and  rear  as  integrai  parts  of 
the  bottom.  The  top  is  then 
the  removable  piece.  It  can 
either  overlap  or  be  made 


as  a  flush  joint.  The  flush 
joint  is  the  more  attractive 
of  the  two  and  only  slightly 
more  difficult  to  make 
Strips  are  glued  beneath  the 
lips  of  both  front  and  back 
panels.  Set  the  top  panel  in 
place  and  align   it  to  the 


front  and  back  panels. 
When  everything  looks 
good,  drill  through  both 
pieces  and  fasten  together 
with  sheet-metal  screws.  If 
you  want  to  dress  it  up,  this 
would  be  the  place  to  use 
flat-head  machine  screws 
for  a  completely  flush  pan- 
el. 

Don't  skip  painting  the 
finished  product.  Many 
projects  that  look  looked 
"ho-hum"  before  will  look 
really  nice  when  painted.  If 
zinc  chromate  is  available, 
use  it  as  a  base  coat  before 
adding  color  coats.  It  is 
easier  to  spray  several  light 
coats  than  risk  runs  from 
too  much  at  one  time  It  is 
always  disheartening  to 
have  a  job  almost  done  and 
then  have  to  sand  out  a 
paint  run  or,  even  worse, 
have  to  strip  it  back  to  bare 
metal  and  start  over.  Runs 
are  almost  always  a  sign  of 
impatience. 

As  for  colors,  a  dark  col- 
or  for   the  bottom  and   a 


light  color  on  top  can  be 
quite  attractive.  You  might 
try  one  of  the  old  favorites 
like  black  crinkle,  and  a 
light  cream  or  blue  on  the 
top.  The  crinkle  sprays  just 
like  any  other  paint,  but 
wrinkles  up  in  a  random 
pattern  as  it  dries. 

Lettering  is  available 
from  your  local  electronics 
store  or  art  supply  house  in 
the  form  of  decals  or  rub-on 
types.  It  would  be  a  good 
idea  to  check  prices  at  both 
places.  You  might  be  wise 
to  buy  some  spray  fixative 
from  the  art  store  to  put  a 
clear  coat  over  the  lettering 
to  keep  it  from  rubbing  off. 

Everyone  runs  short  of 
ideas  on  occasion-  If  that 
should  happen  to  you,  try  a 
little  amateur  espionage. 
Slip  down  to  your  local  ap- 
pliance or  ham  store  and 
eyeball  the  other  guy's  solu- 
tion to  a  similar  problem.  If 
you  keep  your  cool  theyH 
never  know  that  you  are 
007.  ■ 


Wa  have  it! 
And  we'll  get  it  to  yoo  fast. 
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John  f.  Sehring  WB2EQC 
PO  Box  JOb 
Or^deii  N}  07649 


On  Ten  FM 

home  of  the  free,  land  of  the  brave 


The  word  is  out:  IO- 
meter FM  is  definitely 
the  place  to  be.  Want  to 
escape  the  ''appliance  op- 
erators" and  the  ''twist  two 
wires  together,  you're  on 
the  air"  crowd?  Welt,  up  on 
29.6  MHz  you'll  find  a 
hearty  breed,  mostly  exper- 
imenters and  ttnkerers 
who've  converted,  modi- 
fied, and  cajoled  old  com- 
mercial FM  gear  or  ham- 
ba^nd  equipment  into  fre- 
quency modulating  on  10 
meters.  The  combination 
of  channelized  operation 
(convenient),  noise-free  FM 
reception  (easy  on  the 
ears),  and  roller-coaster  IO- 
meter propagation  (fun!)  is 
most  intriguing  — ifs  really 
a  mix  of  HFand  VHF  opera- 
tion—you can  sometimes 
work  coast-to-coast  with 
QRP,  and  there  are  FM  re- 
peaters to  play  with,  too. 

To  give  you  a  sneak  pre- 
view of  our  plans,  we're  go- 
ing to  start  with  two  inex- 
pensive, readily-available 
circuit  boards  (the  guts  of 


an  11 -meter  CB  transceiver 
and  an  FM  scanner),  mix 
thoroughly,  and  recycle  in- 
to a  compact,  6-Watt, 
channelized  FM  transceiv- 
er for  10  m^ter^,  with  all 
the  usual  amenities  such  as 
noise-operated  squelch, 
PTT,  repeater  offsets,  and 
even  a  scanner.  Note  that 
this  will  not  be  your  usual 
CB-to-10  conversion! 

At  this  point,  you  may 
logically  ask:  Where  are  we 
going  to  get  the  raw  mate- 
rial for  our  project?  For- 
tunately, we  won't  have  to 
scout  around  for  the  right 
CB  transceiver  to  convert. 
By  ''right"  I  mean  that  type 
of  CB  transceiver  which 
can  be  converted  to  10 
meters  most  easily,  with 
the  fewest  changes  and 
modifications.  Typically, 
the  3"Crystal  PLL  type  of  CB 
fits  the  bill. 

Now,  the  first  unit  that 
we're  going  to  use  in  this 
project  consists  of  the 
main  circuit  board  of  CB 
transceivers    that    were 
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fig.   7.    Improved  FM  modulator.    *  Choke  value  is 
critical.  100  uH  to  2. 5  mH  is  suitable. 


not 


made  for  Hy-Cain,  Mid- 
land, and  other  manufac- 
turer§  and  are  of  the  latest 
3'crystaL  PLL,  40-channel 
type.  These  little  gems  are 
top  quality  boards  which 
measure  only  about  5"  X 
6''  and  come  complete  ex- 
cept for  some  external, 
easily  added  items  such  as 
volume  and  squeich  pots. 
The  boards  can  be  con^ 
verted  easily  to  29  6  MHz 
(or  any  other  part  of  the 
10-meter  band)  with  only 
one  crystal  change.  You'll 
get  about  6  Watts  of  rf  out- 
put from  them  in  FM  ser- 
vice and  have  full  receiver 
sensitivity  to  boot.  The  CB 
boards  are  available  from 
several  sources  by  mail,  at 
a  low  price.  Specify  the  CB 
circuit  board  with  a  40- 
channel  switch.  The  sec- 
ond board,  which  we'll  use 
for  FM  reception,  will  be 
described  in  a  later  sec- 
tion. 

Now,  before  you  get  the 
wrong  idea  about  the  com- 
plexity of  this  project,  let 
me  just  say  that  I'm  no 
electrical  engineer—  I 
probably  couldn't  design  a 
circuit  to  save  my  life! 
What  does  appeal  to  the 
ham  in  me  is  to  take  al- 
ready existing  circuitry  and 
equipment  and  blend  them 
to  get  something  new  and 
different. 

The  first  thing  to  do  after 


ordering  the  CB  circuit 
board  is  to  send  for  the  one 
crystal  youil  need  to  get 
on  10  meters.  There  are, 
however,  two  questions 
that  need  to  be  answered: 
What  frequencies  are  used 
for  10-meter  FM  operation 
and  how  does  this  relate  to 
the  crystal  we'll  need? 
There  is  a  IOmeter  FM 
band  plan  which  is  univer- 
sally observed.  The  na- 
tional simplex  and  calling 
frequency  is  at  29.60  MHz, 
with  an  alternate  at  29.50 
MHz.  Repeater  pairs  are 
found  at  the  following  in- 
put/output frequencies: 
29.52/29.62,  .54/.64,  .56/.66, 
and  .58/68  MHz. 

The  repeater  output  fre- 
quencies also  are  used 
sometimes  for  simplex 
operation  on  a  non-inter- 
ference basis— you'll  al- 
ways be  able  to  tell  if 
you're  QRMing  a  repeater. 
Always  avoid  simplex 
operation  on  the  repeater 
input  frequencies  for  ob- 
vious reasons!  At  present, 
all  10-meter  FM  activity 
happens  to  be  between 
29.5  and  297  MHz,  al- 
though narrowband  (±5 
kHz)  simplex  operation  is 
allowed  down  to  29.0  MHz, 
In  summary,  then,  what 
we'll  need  is  at  least  200 
kHz  of  gap-free  coverage, 
in  20-kHz  steps,  from  29.5 
to  29.7  MHz. 
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Fig.  2,  Partial  schematics,  AM  i-f  strip  (top)  on  CB  board,  and  FM  i-i  strip  on  scanner  board. 


Since  the  10-meter  FM 
portion  lies  at  the  upper 
edge  of  the  band,  [  wanted 
channel  40  to  come  out  at 
29.7  MHz  to  avoid  wasting 
any  channels.  This  ensures 
continuous  coverage,  in 
10-kHz  steps,  down  to  29  5 
MHz,  and  channel  1  takes 
you  all  the  way  down  to 
29.26  MHz  for  any  future 
simplex  FM  activity.  Also, 
with  this  scheme,  the  chan- 
nel frequencies  are  easy  to 
figure  out.  Just  take  the 
channel  number,  add  30 
and  hang  29.  in  front  of  it. 
For  example,  channel  30: 
30  +  30  =  60;  placing  29. 
in  front  gives  29.60  MHz, 

Some  Improvements 

A  previously  published 
article  covers  the  theory  of 
operation  of  these  CB 
boards,  selection  of  crystal 

frequency,  and  details  of 
setting  them  up  for  FM  op- 
eration,' In  this  article,  I 
will  describe  a  different  ap- 
proach to  the  conversion, 
particularly  on  the  recep- 
tion side,  but  you  should 
refer  to  Reference  1  for  the 
basic  conversion  informa- 
tion. 

Firstly,  crystal  XI 01 , 
originally  11.8066  MHz, 
should  be  changed  to 
12.5716  MHz  to  get  chan- 
nel 40  onto  29  7  MHz,  Sec- 
ondly,   to    improve    the 


audio  punch  on  transmit, 
I've  modified  the  FM  mod- 
ulator circuit  a  bit  and  add* 
ed  a  full  wave  audio  clip- 
per and  low-pass  filter.  See 
Fig  1.  The  combination  of 
two  stacks  of  silicon  diode 
clippers  provided  the  right 
amount  of  clipping  for  my 
particular  microphone/CB 
board  combination,  i.e., 
about  2  X  OJ  volts  = 
1,4-volt  clipping  level. 

One  stack  of  germanium 
diodes  and  one  stack  of 
silicon  diodes  would  give  a 
0.3  V  -F  0 J  V  =  1.0-volt 
clipping  level,  for  example. 
The  combination  of  R1,  the 
deviation  pot,  and  the 
O.VuF  capacitor  comprises 
a  low-pass  filter  to  elimi- 
nate some  of  the  crud 
which  is  generated  by  the 
clipping.  The  clipper  pro- 
vides a  very  worthw^hile  im- 
provement in  average  de- 
viation level  [analogous  to 
average  modulation  per- 
centage on  AM).  Also,  I've 
used  a  choke  instead  of  a 
resistor  to  feed  audio  to 
the  varicap  circuit  to  Im- 
prove audio  quality.  Final- 
ly,  for  slightly  more  rf  out- 
put^ try  jumping  R131  (10 
Ohms)  on  the  CB  board 

FM  Reception:  Plain  or 
Fancy? 

The    previously    refer- 
enced article  describes  an 


IC  limiter/FM  detector/ 
noise-operated  squelch  cir- 
cuit for  FM  reception  in 
conjunction  with  the  CB 
board.  However,  f  chose  a 
different  route  to  FM  re- 
ception My  path  started 
many  months  ago  at  a  ham 
fest  where  Science  Work- 
shop was  running  a  display 
One  of  their  sale  items  was 
an  E.  F,  Johnson  Mono- 
Scan  UHF-FM  scanning 
monitor  receiver  board, 
These  compact  units  come 
complete  with  front  panel 
and  ail  controls  and  lack 
only  a  speaker  and  case. 
They  can  be  run  on  12  V  dc 
or  117  V  ac  if  you  add  a 
step-down  transformer,  as 
the  rectifier,  filter,  and  reg- 
ulator are  built  in  Its 
double-conversion  FM  i-f 
strip  uses  two  filters  and 
two  ICs  for  hard-limiting 
and  quadrature  FM  detec- 
tion; the  squelch  circuit  is 
noise-operated. 

The  Mono-Scan  can  run 
through  eight  UHF  fre- 
quencies  (it  requires  one 
crystal  per  frequency)  and 
has  the  usual  scan  skip/ 
lock-out  switching  arrange- 
ment and  channel  light  in- 
dicators. The  units  mea- 
sure about  6''  X  7"  X  2"; 
their  frequency  coverage 
in  stock  form  is  intended 
for  the  450-MHz  commer- 
cial FM  band,  but  they  can 


cover  the  7Q-cm  amateur 
FM  frequencies,  too.  The 
scanner  boards  also  are 
available  by  mail  at  very 

reasonable  prices.^ 

What  interested  me  even 
more,  though,  was  the  fact 
that  the  scanner's  i-f  fre- 
quencies, 10J  MHz  and 
455  kHz,  matched  those  of 
the  CB  board.  This  pointed 
toward  the  possiblity  of 
mating  the  i-f  strips  of  the 
two  boards  to  provide  FM 
reception:  The  CB  board 
would  be  the  tunable  front 
end  and  first  i-f  amplifier 
and  the  scanner  would  pro- 
vide further  amplification, 
limiting,  and  FM  detection. 
I  felt  that  this  combination 
would  yield  superior  FM  re- 
ception due  to  the  use  of 
proper  i-f  bandwidths  in 
the  receiver. 

Briefly,  a  narrowband, 
±  5-kHz-deviated  FM  sig- 
nal actually  turns  out  to  be 
about  13.6  kHz  wide,  be- 
cause with  FM  signals  you 
must  consider  at  least  the 
first  two  sets  of  sidebands. 
Contrast  this  with  an  AM 
signal  where  only  one  set 
of  sidebands  is  even  gen- 
erated. This  means  that  for 
optimum  deviation  accep- 
tance  of  fully-modulated 
FM  signals,  least  audio  dis- 
tortion, and  greatest  noise 
suppression  during  full  de- 
viation, your  FM   receiver 
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must  be  at  least  13.6  kHz 
wide.  The  scanner  has  such 

an  FM  filter  on  board,  so 
lets  try  it! 

The  next  question  is,  of 
course,  will  it  work^  It  was 
easy  to  find  out  — all  it 
took  was  a  short  piece  of 
coaxial  cable  running  from 
one  board  to  the  other. 
Refer  to  Fig.  2  for  partial 
schematics  of  the  AM  and 
FM  i-f  strips.  For  various 
reasons,  I  chose  to  ''cross 
over"  the  signal  at  455  kHz 
rather  than  10.7  MHz.  Inci- 
dentally, this  sort  of  hybrid 
match  will  work  with  other 
receiver/i-f  strip  combma- 
tions  as  well,  as  long  as 
they  have  an  i-f  frequency 
in  common.* 

Getting  the  scanner 
board  up  and  running  is  no 
problem  — you'll  need  only 
a  speaker  and  12  V  dc.  A 
schematic  and  parts  loca- 
tion diagram  is  provided 
with  each  scanner.  Plus  12 
V  dc  from  pin  20  on  the  CB 
board  goes  to  the  plus  side 
of  capacitor  C79,  a  1000-uF 
unit.  The  negative  power 
lead  can  be  applied  any- 


where along  the  underside 
rear  edge  of  the  board.  The 
speaker  goes  from  the 
negative  side  of  capacitor 
C66,  a  330-uF  unit  on  the 
left  side  of  the  board,  to 
the  power  supply  negative 
lead.  To  temporarily  inter- 
face the  CB  and  scanner 
boards,  simply  run  the  in- 
ner  conductor  of  a  short 
piece  of  coaxial  cable  from 
terminal  1  of  CF101  on  the 
CB  board  to  the  high  side 
of  the  secondary  of  trans- 
former T15  on  the  scanner 
board.  Ground  the  shield  at 
both  ends.  In  this  way,  you 
can  temporarily  run  both 
the  AM  and  FM  i-f  strips 
simultaneously  to  make 
sure  that  everything  is 
perking  OK.  You  will  note 
that  this  combination  is 
quite  hot  in  the  sensitivity 
department  — the  FM  if 
strip  has  enough  gain  to 
limit  on  noise  alone. 

After  you  are  satisfied 
that  all  is  well,  you  may 
make  a  permanent  connec- 
tion as  follows:  To  disable 
the  AM  i-f  strip  (we  want  all 
of  the  signal  to  go  to  the 


FM  i-f  strip),  remove  AM  i-f 
filter  CF101  from  the  CB 
board  and  move  the  coax 
connection  to  the  high  side 
of  the  primary  of  trans- 
former T107  on  the  CB 
board.  This  is  Point  "A"  as 
indicated  on  the  schematic 
in  Fig.  2  and  was  selected 
as  providing  the  best  im- 
pedance match  to  the  FM 
i-f  filter,  Z2,  on  the  scanner 
board.  Cut  the  foil  from  the 
high  side  of  the  secondary 
of  T15  to  filter  Z2  and  re- 
move the  11.186-MHz  crys- 
tal, Y1,  from  the  scanner 
board. 

Receiver  alignment  isn't 
much  different  than  be- 
fore: Using  a  weak  (noisy) 
signal,  touch  up  L112, 
T106,  and  T107  on  the  CB 
board  for  maximum  quiet- 
ing and  ditto  for  Till  on 
the  scanner  board.  Til 2, 
the  FM  detector  adjust- 
ment should  be  set  for 
maximum  audio  recovery 
consistent  with  minimum 
distortion.  Keep  the  align- 
ment signal  as  small  as  pos- 
sible during  adjustments. 
You  can  expect  better  than 
0.5-uV  quieting  sensitivity 
and  a  steep  quieting  curve 
if  you  do  a  careful  job  on 
the  alignment  — spend 
some  extra  time  here;  its 
worth  it. 

A  few  items  will  finish  'er 
up:  You  can  increase  the 
noise-operated  squelch 
sensitivity  by  changing  R66 
[Ik  Ohm)  to  150  Ohms  and 
R65  (6.8k  Ohms)  to  620 
Ohms. 

Scan  10-Meter  FM, 

Too?  Yup! 

All  those  blinking  lights 
on  the  scanner  intrigued 
me  greatly —wouldn't  it  be 
neat  to  have  a  scanning  FM 
receiver  on  10  meters?  By 
being  able  to  listen  to  both 
simplex  frequencies  and  all 
of  the  repeater  outputs,  it 
would  be  easy  to  spot  band 
openings  as  well  as  to  keep 
tabs  on  the  gang.  Also,  it 
might  be  possible  to  select 
transmit  frequencies  from 
the  scanner  front  panel 
with  the  push  of  a  switch, 

A   look   at   the  scanner 


schematic  revealed  that  a 
multivibrator  circuit  drove 
a  string  of  eight  transistors, 
one  for  each  channel,  one 
at  a  time  in  sequence,  to 
provide  a  stepping  action 
from  one  channel  to  the 
next.  Each  of  these 
"switching"  transistors  is 
set  up  to  provide  a  ground 
for  both  the  appropriate 
crystal  and  channel  in- 
dicator light  when  mometh 
tarily  "addressed"  by  the 
multivibrator.  The  pres- 
ence of  a  signal  unsquelch- 
es  the  receiver  and  stops 
the  scanning  action,  when 
the  squelch  closes,  scan- 
ning action  resumes. 

Putting  a  voltmeter 
across  one  of  the  transistor 
collectors  showed  that  the 
voltage  swung  from  +9.6 

V  dc  when  off  channel  to 
+  0,2  V  dc  when  on  chan- 
nel—the fatter  corre- 
sponds to  a  grounded  con- 
dition, being  close  enough 
to  zero  volts.  Any  possibil- 
ities of  interfacing  the 
scanning  circuit  with  the 
CB  board  would  depend  on 
the  logic  and  voltage  levels 
needed  by  the  CB  board's 
PLL  frequency  synthesizer 
circuit  for  channel  selec- 
tion; i.e.,  what  polarity  and 
voltage  levels  would  be 
necessary? 

Going  back  to  the  CB 
board  schematic,  the  fol- 
lowing information  was 
gleaned:  The  PLL  divider 
circuits  require  about   +5 

V  dc  on  each  divider  gate 
to  become  activated 
[turned  on)  and  less  than 
+  0.2  V  dc  (ground)  or  an 
open  line  to  be  deactivated 
(turned  off)  Looking  back 
at  the  last  paragraph,  it's 
clear  that  not  only  are  the 
logic  levels  backwards  on 
the  two  boards,  but  the 
voltage  levels  are  wrong, 
too.  Therefore,  some  sort 
of  interface  circuit  would 
have  to  be  developed  that 
would;  a)  invert  the  logic 
levels,  and  b)  drop  the 
voltages  from  9.6  V  dc  to  5 

V  de- 
Fig-  3  shows  just  one  of 

the  scanner's  eight  iden- 
tical   switching    circuits; 
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each  one  operates  as  a 
grounding  switch  when  ad- 
dressed, its  collector 
swinging  from  9.6  to  0.2  V 
dc.  Fig.  4  is  an  inverter  cir- 
cuit which  was  figured  out 
after  some  head  scratching 
and  pencil  biting.  This  sim- 
ple NPN  transistor  circuit 
has  its  base  circuit  hooked 
to  the  col  lector  of  the  scan- 
ning switch  transistor  at 
point  B  of  Fig.  3.  As  the 
scan  transistor  goes  from 
9.6  V  (cut  off)  to  0.2  V  (con- 
duction), our  inverter  does 
just  the  opposite,  swinging 
ifrom  0.1  V  (conduction)  to 
6  V  (cut  off),  which,  as  we'll 
see  later,  is  close  enough  to 
what  the  PLL  needs.  1  used 
inexpensive  2N2222  tran- 
sistors for  the  inverters,  of 
which  we'll  need  eight,  one 
for  each  scan  channel. 
Switch  SW1A  on  the  scan- 
ner board  (Fig.  3]  is  the  scan 
skip/lock-out  for  the  first 
scanner  channel,  and  SW1 J 
is  the  Master  Scan/Manual 
switch. 

The  next  question  is  how 
we  propose  to  get  these 
now  proper  voltage  and 
logic  levels  to  the  right 
combination  of  PLL  divider 
gates  on  the  CB  board  to 
select  the  channels  we 
want.  Like  most  digital  cir- 
cuits, the  dJvide-by-N  cir- 
cuit in  the  PLL,  which  gives 
us  different  frequencies  by 
varying  the  value  of  N, 
works  using  binary  instead 
of  decimal  numbers.  In 
other  words,  it  operates  us- 
ing th^  number  ''2''   as  a 

base  and  powers  thereof. 
For  example,  2*^  =  1,  2^  —  2, 
2^  =  4,  2^  =  8,  2^  =  16, 
2^-32,  2^^64,  2^  =  128, 
and  2^  =  256. 

In  order  to  select  and 
divide  by  any  particular 
value  of  N  to  get  a  certain 
frequency  out  of  our  PLL, 
we've  got  to  energize  the 
right  combination  of  divid- 
er gates.  For  instance,  if  it 
takes  N  =  224  (channel  1  in 
our  scheme)  to  give  29.26 
MHz,  then  we  would  ac- 
tivate (by  applying  5  V  dc) 
divider  gates  2\  2*,  and  T 
because  their  values  of  32 
+   64   +  128  =  224  =   N; 


28 

25  +  2^  +  27 

2* 

23 

22 

2l 

2^    Gate  Values 

F(MHz) 

Ch# 

N 

-256 

-224 

^16 

-8 

-4 

-2 

-1 

29.50 

20 

248 

X 

X 

X 

.52 

22 

260 

X 

X 

X 

X 

.54 

24 

252 

X 

X 

X 

X 

,56 

26 

254 

X 

X 

X 

X 

X 

.58 

28 

256 

X 

,60 

30 

258 

X 

X 

.62 

32 

260 

X 

X 

.64 

34 

262 

X 

X 

X 

.66 

36 

264 

X 

X 

- 

.68 

38 

266 

X 

X 

X 

.70 

40 

268 

X 

X 

X 

7 

8,9A10 

11 

12 

13 

14 

15        PLL  din 

Notes: 

1.  "X"  means  divider  gate  energized  by  application  of  +5  V  dc. 

2.  -r- 1  gate  not  activated  on  even-numbered  channels. 

3.  Gates  for  2^,  2^,  and  2^  are  tied  together  on  circuit  board  to  func- 
tion as  single  ^224  gate. 

Table  1,  PLL  divider  gate  combinations. 


numbers 


the  other  divider  lines 
would  remain  at  ground, 
therefore  deactivated. 

In  Table  1 ,  the  actual  fre- 
quencies,  channel  num- 
bers, values  of  N,  and  com- 
binations of  active  divider 
gates  are  shov^n  for  fre- 
quencies from  29,5  to  29.7 
MHz,  in  20-kHz  steps.  Note 
that  one  divider  line,  the 
2°  =  1,  is  never  activated 
because  it  subtracts  10 
kHz  and  all  of  our  channels 
are  on  even  frequencies. 
To  digress  just  a  bit,  what 
the  manual  40-channeI 
selector  switch  does  is 
select  the  right  combina- 
tion of  divider  gates  for 
each  channel  to  give  the 
desired  frequency.  In  it  are 
seven  SPST  switches,  one 
for  each  gate,  actuated  by 
a  programmed  mechanical 
cam;  the  correct  combina- 
tion of  switches  is  selected 
by  the  cams  as  the  switch 
shaft  is  turned  to  a  par- 
ticular  channel.  Essen- 
tially, the  switch  is  a 
mechanical  binary-coded 
decimal  counter. 

What  we  want  is  to  have 
the  scanner  select  the 
channels  electronically, 
letting  it  do  the  knob 
twisting  for  us.  As  each 
scanner  channel  is  ad- 
dressed, a  corresponding 
inverter  transistor  provides 
the  necessary  6  V  dc,  which 
we  will  apply  to  the  right 
combination  of  divider 
gates    through    a    diode 
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Fig.  5.  Basic  diode  matrix. 


matrix.  The  matrix  selects 
the  right  combination  of 
gates  for  each  particular 
frequency  and  the  diodes 
provide  isolation  between 
the  gates. 

Suppose,  for  example, 
that  we  wish  to  select  29.50 
MHz  as  the  first  scanned 
channel.  Table  1  shows 
that  the  ^224,  -5-16,  and 
-^8  gates  must  be  activat- 
ed, to  give  a  total  N  value 
of  248,  by  the  first  inverter 
via  a  matrix.  Note  that  the 
-^224  gate  is  actually 
made  up  of  the  -^32,  -^64, 
and  -M28  gates  all  tied 
together  to  act  as  a  single 
-^224  gate.  Fig.  5  shows  us 
the  arrangement  that  the 
first  inverter  and  diode 
matrix  will  use  to  give 
us  29.5  MHz-  A  second 
scanned  frequency  would 
require  that  a  different 
combination  of  gates  be 
activated,  which  would  be 
done  by  a  second  inverter 
circuit  (connected  to  point 
B  of  the  scanner's  second 
channel  switching  transis- 
tor) and  diode  matrix,  and 
so  on,  for  all  eight  scanner 
channels. 


The  full  diode-matrix  cir- 
cuit can  be  found  in  Fig.  6  I 
built  the  matrix  on  a  small 
perforated  board  (0.042" 
holes)  along  with  the  eight 
inverter  transistors.  A  sim- 
ple 6-V  dc  zener-diode  reg- 
ulator also  was  included  to 
supply  the  inverters  — see 
Fig,  7,  A  voltage  level  of  6 
V  dc  was  chosen  to  over- 
come a  0.7-volt  drop 
through  the  diode  matrix, 
giving  about  5,3  V  at  the 
PLL  divider  gates.  The 
switch,  S2,  in  Fig.  7  s^Mcts 
either  the  scanning  mode 
or  manual  channel  selec- 
tion via  the  40-channel 
switch  by  routing  6  V  dc  to 
either  the  scan  inverters 
or  the  manual  selector 
switch.  The  matrix  shown 
in  Fig.  6  is  wired  to  scan 
channels  I  through  VIM  as 
29.50,  .56,  .58,  .60.  .62,  .64, 
.66,  and  .68  MHz;  any  other 
frequencies  can  be  pro- 
grammed in  by  consulting 
Table  1  and  rewiring  the 
matrix  accordingly. 

It  works  like  a  charm. 

Repeater  Operation,  Too? 

Yes,   Virginia,   there   are 
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10-meter  FM  repeaters,  but 
no,  they  don't  sound  quite 
like  the  2-meter  machines! 
In  my  location  (northern 
New  Jersey),  there  are  two 
10-meter  machines  within 
ground-wave  range  plus 
many  other  machines 
heard  via  skip.  Most  of  the 
repeaters  are  open  ma- 
chines, but  some  may  re- 
quire PL  or  tone-burst 
when  the  band  is  noisy,  to 
prevent  various  non-signals 
from  keying  them  up.  They 
are  all  on  in-low/out-high, 
100-kHz  splits. 

My  original  ''fast-fin- 
gers" method  of  working 
through  the  repeaters  was 
to  flip  the  manual  channel 
selector  rapidly  from  the 
input  to  the  output  fre- 
quencies on  transmit  and 
receive.  Needless  to  say, 
this  led  to  some  strange 
and  disjointed  QSOs!  A 
method  had  to  be  found  of 
dropping  the  transmit  fre- 
quency 100  kHz  below  the 
receive  frequency  when  in 
the  repeat  mode. 

There   are   two   obvious 


possibilities  for  doing  this: 
Either  shift  the  transmit- 
off  set  oscillator,  Q109,  on 
transmit  or  else  program 
the  PLL  to  do  the  same.  The 
first  approach  looks  the 
easiest  — you  would  need 
only  a  small  SPDT  reed 
relay  to  switch  between 
the  existing  10.695-MHz 
transmit-offset  crystal  and 
a  new  crystal  at  10.795 
MHz  for  repeater  opera- 
tion. The  new  crystal  has  to 
be  higher  in  frequency  to 
give  us  a  downward  shift 
because  of  the  mixing 
scheme  in  the  transmit 
mode.  You  would  have  to 
be  careful  of  stray  capac- 
itance, though,  so  as  not  to 
pull  the  crystal  frequency 
off.  Also,  this  arrangement 
does  not  allow  ''reverse- 
split''  repeater  operation. 

The  second  approach  is 
even  simpler.  Set  your 
scanner  in  its  manual  mode 
to  the  repeater  output  fre- 
quency and  set  the  40- 
channel  manual  selector  to 
the  repeater  input  fre- 
quency.  Then  wire  up  an 


SPDT  reed  relay  to  toggle  6 
V  dc  between  the  scan  in- 
verter circuit  on  receive 
and  the  40-channel  switch 
on  transmit.  The  plus  side 
of  the  relay  coil  can  go  to 
the  +12  V  dc  line  on  the 
CB  board  and  the  negative 
side  can  go,  via  S4,  the  sim- 
plex/repeat switch,  to  pin 
13  on  the  CB  board,  which 
is  brought  to  ground  on 
transmit  by  the  PTT  switch. 
To  provide  reverse-split 
capability,  simply  wire  a 
DPDT  switch  to  inter- 
change the  6  V  dc  lines  per 
S3.  See  Fig.  8(a)  for  details. 
1  took  this  concept  one 
step  further  to  provide 
completely  automatic  re- 
peater-offset operation, 
albeit  with  a  more  complex 
ctfcuit,  as  shown  in  Fig, 
8(b).  An  extra  four  inverter 
circuits,  identical  to  the 
first  eight,  and  a  4  X  6 
diode  matrix  were  con- 
structed. The  base  circuits 
of  each  of  the  four  new  in- 
verters were  connected  to 
each  of  the  scanner  transis- 
tor channels  V  through  VIM 
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in  the  same  fashion  as  the 
original  eight  inverters; 
these  channels  are  set  on 
the  repeater  output  fre- 
quencies, i.e.,  29.62  to 
29.68  MHz.  The  additional 
4X6  diode  matrix  was 
wired  to  select  the  corre- 
sponding repeater  input 
frequencies,  i.e.,  29.52  to 
29.58  MHz,  and  connected, 
in  parallel  with  the  original 
8  X  6  diode  matrix,  to  each 
of  the  PLL  gates.  Now,  the 
same  SPDT  reed  relay  is 
used  to  toggle  6  V  dc  be- 
tween the  original  set  of  in- 
verters on  receive  and  the 
new  set  of  inverters  on 
transmit,  thus  selecting  a 
repeater  output  frequency 
on  receive  and  the  corre- 
sponding repeater  input 
frequency  on  transmit. 

For  example,  with  the 
matrix  shown  in  Fig.  6,  scan 
channel  VI,  the  second  re- 
peater output  frequency,  is 
set  for  29.64  MHz.  The  cor- 
responding repeater  input 
frequency  would  be  100 
kHz  below,  at  2954  MHz, 
so  the  second  line  of  the 
new  4X6  matrix  should  be 
wired  up  to  provide  that 
frequency  from  the  PLL; 
Table  1  tells  you  which  PLL 
lines  have  to  be  activated 
for  this  frequency.  This  cir- 
cuit is  "goof-proof,'' 
too  — if  you  accidentally 
select  a  non-repeater  out- 
put frequency  on  the  scan- 
ner and  try  transmitting 
while  in  the  repeat  mode, 
the  transmitter  will  simply 
not  key  up. 

As  you  can  imagine, 
some  rather  interesting 
things  can  happen  on  these 
machines.  For  instance, 
how  would  a  C4  to  KV4 
QSO  via  a  WR2  grab  you? 
Or  how  about  two  QSL 
cards  for  just  one  contact, 
such  as  when  I  had  a  QSO 
with  a  KL7,  first  via  a  WR6 
machine  and  then,  imme- 
diately following,  a  direct 
contact  on  the  same  fre- 
quency, with  both  of  us 
running  reverse  split.  I 
figure  that  the  single  QSO 
counted  for  two  states 
worked!  Of  course,  work- 
ing   from    New    Jersey    to 
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Maryland  via  a  repeater  in 
Colorado  might  be  called 
the  hard  way,  but  you  do 
meet  people  that  you'd 
never  otherwise  hear  on  10 
meters, 

Deluxing  It 

To  provide  continuous 
subaudible  tone  encoding 
(PI)  as  well  as  tone-burst 
capability,  the  IC  circuits 
in  Reference  4  look  like  a 
good  bet.  In  fact,  at  the 
moment  Tm  installing  just 
that  circuit  in  my  10-meter 
FM  rig.  The  Exar  chip  is  not 
cheap,  but  it's  so  simple 
when  everything  is  in  one 
IC  package  A  good  place 
to  inject  the  tone  encoder's 
output  into  the  FM  modu* 
lator  circuit,  Fig.  1,  would 
be  between  the  0  01-uF 
capacitor  and  the  choke. 
LI.  Since  the  PL  tone  is 
rather  low  in  frequency, 
about  100  Hz,  your  cou- 
pling capacitor  from  the 
tone  encoder  would  have 
to  be  larger  in  value,  say 
about  0.05  uF.  As  of  this 
writing,  two  machines  in 
California  require  PL  (107.2 
Hz)  and  one  mac  hinf*  in  the 
state  of  Washington  re- 
quires an  1800' Hz  burst. 
However,  you  may  find 
that  on  weekends  the 
machines  may  be  run  on  an 
open  basis,  depending  on 
band  conditions  and  QRN. 

Since  the  scanner  pro- 
vides push-button  selec- 
tion of  aU  necessary  IO- 
meter FM  frequencies,  a 
digital  readout  is  admit- 
tedly a  frill  However.  I'm 
presently  working  on  paper 
to  find  a  suitable  circuit. 
The  PLL  divider  lines  are 
not  set  up  on  purely  a  se- 
quential binary  basis:  he., 
you'll  note  from  Table  1 
that  at  29  58,  the  -^  224  line 
is  shut  off,  the  -=-  256  line  is 
picked  up,  and  the  2^ 
through  2*  lines  start  their 
count  from  zero  again 
And,  of  course,  the  number 
224  is  not  your  usual  binary 
number. 

What  all  this  means  is  a 
decoding  headache.  My 
latest  thought,  therefore,  is 
to    use    a    programmable 


read-only  memory  [PROM) 
such  as  an  8223  or  74188. 
This  type  of  PROM  is  easily 
programmable  in  the  field 
without  a  fancy  and  com- 
plex programmer.  It  ap- 
pears that  only  one  8223 
would  be  needed  to  de- 
code the  PLL's  line  states 
to  pure  BCD  form,  in  which 
case  two  7448  BCD  decod- 
er/7-segment  LED  display 
drivers  could  drive  a  pair  of 
common-cathode  LED  dis- 
plays to  read  out  the  tens 
and  hundreds  of  kHz  of  fre- 
quency, e.g.,  .62.  Frankly,  I 
don't  have  the  digital  ex- 
pertise to  put  it  all  together 
without  a  tot  of  sweat,  so 
rd  enjoy  hearing  from 
anyone  who's  done  it- 
One  way  to  increase  the 
output  of  these  rigs  is  to 
run  'em  through  an  ampli- 
fier.  Since  we're  using  FM, 
a  Class  C  amplifier  is  fine 
because  you  don't  need  a 
"linear"  amplifier  for  FM 
service.  Incidentally,  there 
are  still  more  solid-state  CB 
"afterburners''  floating 
around.  Some  of  these  lit- 
tle monsters  will  put  out 
125  Watts  dc,  but  I 
wouldn't  say  much  about 
their  linearity.  Although 
supposedly  linear,  I 
wouldn't  use  them  for  any- 
thing but  FM. 

A  word  about  operating 
practices  seems  in  order 
here.  Due  to  the  delicate 
nature  of  FM  (wide  receiv- 
er i-fs),  it  is  important  that 


TO    POINT   H    OF        ^ 
024    ON    SCAN*t£R 
eOARD,    SCAN 


9ZH 

« WAi — 


non-FM  operation  be  kept 
to  a  minimum  in  the 
29  5-to-29  7-MHz  segment. 
SSB  sigs  really  ''tear  up''  an 
FM  receiver.  Also,  due  to 
the  large  number  of  users 
of  29.6  MHz,  courtesy  is  an 
absolute  must.  Listen  first 
to  avoid  chaosf  QSY  up- 
ward from  29  6  for  rag- 
chews  and  avoid  simplex 
operation  on  repeater  m- 
puts. 

All  letters  accompanied 
by  an  5ASE  will  be  an- 
swered 
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FOR  AMATEUR  OR  COMMERCIAL  APPLICATIONS 

1100-1300  MHz  •  Satellite  •  Microwave 

m 

The  RF-1200  is  a  single  stage  bipolar  low-noise 
amplifier  followed  by  a  2-stage  output  fitter,  ton- 
implanted  microwave 
transistors  and  micro- 
stripline  construction. 
Die-cast  case. 
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Amateyr  Callbooks  are  avallabiB  now.  The 
U.S.  Edition  features  over  400.000  listings, 
over  120,000  changes  from  last  year.  Ttie 
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Sipiilciiifters  Presents 

TliB  Most,  AdvannfiJ 

Automatic  Computing 

Power  Meters 
In  Amateur  Radio ! 


MODELS  31  and  32* 

Our  portable  Models  31  and  32  feature 
the  same  state-oHtie-art  technology 
that  is  incorporated  in  their  Big  Brother, 
the  Model  30,  Never  again  will  you  have 
to  bother  with  SWR  'calibrate"  controls 
and  switches!  Signalcrafters'  custom 
integrated  circuit  makes  power  and 
SWR  measurement  a "  handsoff "  opera- 
tion  by  automaticaily  computing  SWR, 
The  result  is  unparalleled  accuracy  and 
ease  of  operation™ 

FEATURES: 

•  CUSTOM  rC— Computes  SWR  from 
the  level  sensed  on  the  transmission 
line  independent  of  the  power  level. 
This  analog  computer  operates  over 
a  range  of  only  one  watt  to  the  full 
scale  of  the  meter  wi+h  unequaled 
accuracy. 

•  RUGGED  TAUT-BAND  METERS- 
Provide  accuracy  and  readability 
that  must  be  seen  to  be  appreciated, 

•  HEAVY  DUTY  CABINETS^Hand 
some  heavy  duty  metal  cabinets 
complement  virtually  every  trans- 
ceiver on  the  market  today. 

•  TWO  MODES-PEAK  OR  AVER 

AGE— The  amateur  may  choose  be- 
tween  either  peak  or  average  power 
readings. 

•  POWER  REQUIREMENTS— Due  to 

the  advanced  Jow  current  design, 
battery  life  is  truly  outstanding,  mak- 
ing this  meter  a  natural  for  portable 
or  field  day  operation.  Uses  standard 
9  volt  battery  or  120V  AC  with  op- 
tional AC  adaptor. 

•  ATTRACTIVE 
AFFORDABLE  PRICING 

'Model  31 A  (0  to  200w) 
31 B  (0  to  20w) 

,,,  only  $149.00 

Model  32A  {0  to  200w,  0  to  2000w) 
32B(0to20w. 
0  to  200 w) 

........only  $169,00 

SIGNALCEAFTERS,  INC. 

5460  BUENA  VISTA  DRIVE 
SHAWNEE  MISSION,  KANSAS 66205 

913/262-6565;  TELEX  42^4171 

An  Sngrta  It  ratters  products  are  designed,  engineered, 
and  produced  m  the  U.S.A.  Pndes  mciude  shipping  lo  ail 
U.S. A  vrSA  find  Masler  C^iarge  accepE&d=  Kan&as  P^esr- 
denta  please  3dd  3^A  percent. 
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The  UDT  170 


The  SMART  TO  for  RTTY  &  MORSE 

The  GDT  170  Universal  Data  Transceiver  will  instantly  convert  any 
ASCII  or  Baudot  teletype  or  video  terminal  into  a  nnultiple  baud  rate 
data  transceiver  for  ASCII,  Baudot  or  Morse  operation,  [t  features ... 


170/850  HZ  Shift 

Dual  5  pole  active  filters  for  weak 

signal  operation 

ASCII/Baudot  Regeneration  with 

multiple  baud  rates 


Computes  &  Displays  WPM  copy 
rate  &  Buffer  Status 
Selectable  line  length  from  40  to  80 
c  h  3  rs  ct  e  rs 

Metal  Enclosure  12"x7  l/4'\3  1/2" 


CW  Auto  Ident  (optional) 

1-1 50  WPM  Morse  with  Auto-track     For  more  inrormation  write  or  phone 


Special  Introductory 
Price,  Assembled 
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SaadAlfVU2Sr 

4,  KuriA  Industhat  Estate 

Agra  Road,  Chatkopar 

Bomhdv  4()0  (m 

tndia 


The  Rains  of  Morvi 

duty  in  disaster  for  Indian  hams 


Editor's  Note:  The  author  Is  president  of  the  Federatton  of  Amateur  Radio  Societies  of  India. 


Disaster  struck  Morvi 
on  the  nth  of  August 
in  the  afternoon.  Due  to 
incessant  and  unusually 
heavy  rains,  the  earthen 
Macchu  Dam  No,  2  burst 
from  both  sides  of  the  spill- 
way and  engulfed  the  entire 
city  of  75,000  persons.  A 
wave  7'  or  8'  high  caused 
the  initial  damage  which 
devastated  80%  of  the 
buildings  and  left  an 
estimated  10,000  persons 
dead. 

The  water  continued  to 
rise  to  a  maximum  of  15 
feet,  and  many  were  saved 
only  by  going  to  the  third 
floors  of  buildings,  where 
such  existed.   There  is  no 


dearth  of  stories  of  terror 
and    heroism.    After    the 

flood  waters  receded,  the 
streets  and  houses  were  un- 
der 14  feet  of  mud. 

Communications  and 
power  supplies  were  com- 
pletely wiped  out  at  one 
stroke.  Such  was  the  devas- 
tation that  word  could  not 
go  out,  and  small  towns 
within  10  or  15  km  did  not 
know  of  the  tragedy  for  24 
hours.  When  word  finally 
trickled  out,  the  Home 
Guards  were  the  first  to 
reach  the  city,  from  Rajkot 
70  km  away.  They  swung  in- 
to action  immediately,  and 
their  heroic  efforts  in  ex- 
tricating wounded  persons 


from  the  debris,  disposing 
of  dead  bodies  and  cattle, 
and  organizing  relief  is  a 
story  by  itself. 

The  Federation  of  Ama- 
teur Radio  Societies  held  an 
emergency  meeting  along 
with  the  Radio  and  Elec- 
tronics Society  of  India  and 
noted  that  while  relief  of  all 
sorts  was  being  organized 
on  a  large  scale  by  govern- 
ment and  private  agencies, 
there  was  bound  to  be  need 
of  communications. 

Within  two  or  three  days, 
volunteers  were  mobihzed, 
equipment  collected,  and 
antennas  made  As  we  had 

no  preparedness  for  such 


emergencies,   we   grabbed 

whatever  equipment  was 
available,  namely  the  Atlas 
transceivers  of  Ishwer 
VU2AE  and  of  Or  Kirti 
Doshi,  as  well  as  my  own 
FM  and  SSB  2-meter  trans- 
ceivers. Later,  we  added  the 
FT-100  of  Rayu  VU2YY, 
Ahmedabad,  and  the 
KW-2000  of  Dasan  VU2AID 
at  Rajkot. 

The  first  team,  consisting 
of  Vasant  VU2RX,  Jimmy 
VU21),  and  Chris  VU2KIT, 
left  for  Rajkot  (via  |am- 
nagar,  as  no  direct  flight 
was  available).  They  arrived 
at  the  Galaxy  Hotel  and, 
while  discussions  were  go- 
ing on  as  to  where  and  how 


Photo  A,  The  iloodplam  was  swept  bare,  and  part  of  the 
bridge  destroyed,  by  the  force  of  the  water. 


Photo  B.  The  author  (right]  in  front  of  the  operations  tent 
with    (L    to    R)    Chris    VUIKIh    timmy    VU21L    District 

Comnnandant  Ushakant  Mankad,  and  jai  VU2tD. 
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Photo  C.  tn  the  tent  Chris  VU2KIT  uses  the  Atlas  trans-      Photo  D,    The  mobile  ieep  with  operators  and  Home 
ceiver  and  lC-20  2m  FM.  Guards.  Author  Saad  Ali  VU2ST  is  at  upper  left 


to  operate,  a  station  was  set 
up  in  the  hotel  room  itself- , 
Operating  as  VU2RES,  con- 
tacts were  made  with  Bom- 
bay and  others.  Here  they 
were  joined  by  Deepak 
VU2DCD  and  Jivanbhai 
VU2JF. 

Deepak  VU2DCD,  a  local 
ham,  immediately  contact- 
ed the  Home  Guards  and 
brought  the  District  Com- 
mandant, Shri  Ushakant 
Mankad,  and  Shri  Pota 
to  the  hotel  to  see  our 
facihties.  They  seemed 
quite  bowled  over  by  the 
facility  offered  and  in- 
dicated that  this  was  just 
what  they  desperately 
needed.  Their  own  VHF  was 
totally  inadequate  for  the 
problems  faced.  Rajkot  be- 
ing the  base  station  for  the 
Home  Guards  for  this  res- 
cue, a  main  station  was  im- 
mediately estabMshed  in 
the  office  of  the  Comman- 
dant. A  jeep  was  made 
available  to  us  which  soon 
was  rigged  up  with  HF 
mobile  and  2-meter  anten- 
nas. The  team  shifted  to  a 
hotel  near  the  Home 
Guards  office. 

In  Morvi,  the  Secretariat 
at  Mani  Mandir  had  been 
cleared  of  mud  and  activi- 
ty was  reviving.  In  the 
school  compound  nearby,  a 
tent  was  provided  for  us 
where  the  equipment  was 
installed,  and  contacts 
were  made  with  Bombay, 
Ahmedabad,  Baroda,  and 
Rajkot  operating  as  VU2I). 
The  aerial  was  a  20/40m 
dipole,    while    a    twisted 


piece  of  wire  round  a  bam- 
boo pole  provided  for  the 
2m  rig  and  did  wonders. 

The  mobile  jeep  was  out 
with  the  Home  Guards  dur- 
ing the  day,  in  all  the  cor- 
ners   of    Morvi,    and    con- 
veyed information  on  2m  to 
the  base  at  Morvi.  This  was 
relayed  from  the  Morvi  sta- 
tion to  local  persons  and  of-^ 
ficials    by    messenger,    or 
relayed    to    Ahmedabad, 
Baroda,  and  Bombay  as  re- 
quired- 
Most  of  the  traffic  con- 
cerned the  Home  Guards  — 
deployment    of    personnel 
from  the  various  districts, 
their  transport  and  logistics, 
etc.,   as  well   as   messages 
between  the  local  officials 
and  the  District  Comman- 
dant   at    Rajkot    or    the 
Commandant-General    at 
Ahmedabad.  Prior  to  our  ar- 
rival at  Morvi,  a  jeep  had  to 
make  a  trip  of  70  km  to  Raj- 
kot for  the  smallest  item! 
Now  a  message  could  be 
conveyed  at  the  press  of  a 
button!    The    frequencies 
used  by  us  were  14150  kHz 
and  7050  kHz. 

The  equipment  was 
jeeped  back  to  Rajkot 
every  night  and  taken  to 
Morvi  earfy  every  morning. 
After  a  few  days,  Vasant 
VU2RX  returned  to  Bombay 
and  Jai  VU2ED  replaced 
him,  Jayu  VU2JAU  was  ac- 
tive in  the  Morvi/Rajkot 
operations  and  later  at 
Ahmedabad. 

No  words  can  describe 
the  dedication,  hard  work, 
acceptance  of  discomfort. 


and  (initially)  lack  of  food 
for  many  long  hours  with 
fespect  to  the  team  operat- 
ing in  the  Rajkot/Morvi 
area.  The  ingenuity  shown 
in  rigging  up  antennas  [in- 
cluding mobile  antennas  on 
hand-held  bamboo  poles), 
and  in  making  the  equip- 
ment work  under  the  most 
adverse  conditions,  de- 
serves great  praise.  The 
average  day  was  1 4  hou rs;  it 
sometimes  was  24  hours. 
All  operations  in  Morvi 
were  on  batteries,  and  these 
had  to  be  carted  to  Rajkot 
for  charging  as  there  was 
absolutely  no  electricity  in 
Morvi. 

Equally  deserving  of 
praise  were  the  hard-work- 
ing teams  in  Ahmedabad, 
consisting  of  Pradeep 
VU2PCD  (who  was  rushed 
off  from  Bombay  at 
short  notice)  and  Satish 
VU2CC,  and  the  team  of 
Jayant  VU2JNT,  jayu 
VU2JAU,  and  Ramanbhai 
VU2MQ,  who  manned  the 
club  station,  VU2GC,  and 
relayed  invaluable  informa- 
tion to  the  government  and 
Home  Guards.  Ahmedabad 
being  the  capital  of  Gu- 
jarat, communications  with 
Rajkot/Morvi  were  vital. 

Baroda  was  ably  manned 
by  Rayu  VU2YY  and  Patil 
VU2XX.  Rayu  provided  a  rig 
at  Ahmedabad  and  helped 
in  many  other  ways.  Arvind 
VU2XW  also  was  operating. 

At  Bombay,  prominent 
among  those  who  moni- 
tored and  relayed  informa- 
tion were:  Tipi  VU2TP  who 


was  on  the  set  almost  14 
hours  a  day,  Charlie  VU2FP, 
Deryk  VU2BE|,  Vasant 
VU2RX,  Ishwer  VU2AE,  and 
myself.  Jai  VU2ED  also  was 
active  until  he  went  on  to 
Rajkot, 

The  Atlas  transceivers 
were  a  lifesaver.  It  is  dif- 
ficult to  imagine  how  these 
operations  would  have  suc- 
ceeded but  for  this  beau- 
tiful little  piece,  rugged, 
reliable,  and  easy  to  oper- 
ate whether  stationary  or 
mobile.  The  2-meter  FM 
model  IC-20  proved  ex- 
tremely useful  and  reliable 
and  had  a  range  of  over  30 
km,  which  was  the  max- 
imum tried  put, 

This  was  invaluable  when 
working  parties  went  into 
mud-filled  lanes  and  had  to 
communicate  with  the 
base.  The  2m  SSB  of 
Mizuho  model  SB2M  is  an 
equally  reliabie  and  useful 
piece  of  equipment,  and 
with  its  shoulder  strap  and 
working  on  penlite  cells, 
proved  most  useful  in  hand- 
held operations  where  even 
jeeps  could  not  go. 

The  Chief  Minister  of 
Gujarat,  Babubhai  Pate!, 
Home  Minister  Popatial 
Vyas,  and  Commandant- 
General  Udyan  Chinubhai 
all  visited  the  station  and 
expressed  deep  apprecia- 
tion of  the  facilities. 
Ushakant  Mankad,  District 
Commandant  at  Rajkot, 
who  was  directly  in  charge 
of  the  operations,  was  ex- 
tremely  appreciative  of  the 
work  done. 
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RAPID  MOBILE 
CHARGER 


Charge  your  h^imlhekj  rtidio  o(l  12  ^<iU  soufte  ut  4-6  houTS 

Will  nc>i  ovef charge  youf  balisrie*  due  lo  aytomatic  shuioll 

circiiiriy. 

Equapped  with  a  cigarefie  lighter  plug  on  the  mpui  sxte  and  iht? 

^propriate  charging  plug  on  I  be  output  s*de 
CORD  LENGTHS  ALLOW  FOR  CONVENIENT  USE 

WHILE  CHARGINGf 
Models  dvaliabl^^  now  for  the  Kenukood  TR2400,  the  Yaesu 
207R  Tempo  Si.  Wilson  Mark  II  and  iKe  Wilson  Mark  IV. 
Other  models  avditable  also  please  call  at  wriie  fof  more 

Order  by  mail  or  phone    All  orders  add  3 "-  shippmg,  C.O.D. 
add  addjlional  SM5  Bac,  Vis4s  MC      Ohio  Hes  add  4' ;:.  Tax 

Phoite  (513^731  -7220  ^  330 

DEBCO     ELECTRONICS 
P.O.  BOX    9169 

CINCINNATI,OHIO  45209 


The  facilities  also  were 
used  by  the  Red  Cross, 
Ramakrishna  Ashram 
Camp,  Sadvichar  Pariwar, 
RSS,  St.  Xavier's  College 
Team.  Ahmedabad,  Lions 
Club  Relief  Kitchen,  Giants 
Club,  and  many  other  relief 
agencies. 

Financial  help  in  travel, 
lodging,  etc  .  was  provided 
through  the  efforts  of 
VU2RX  by  the  Lions  Club  of 
Juhu;  Rayu  VU2YY  ren- 
dered invaluable  help  with 
equipment,  finance,  and  in 
every  other  way.  Large 
donations  were  collected 
by  Vasant  VU2RX, 

Hats  off  to  the  hams  who 
put  aside  all  work  and  for 
18  days  thought  of  nothing 
but  providing  emergency 
communications  round  the 
clock. 

AH  praise  to  the  man- 
ufacturers  of  the  equip- 
ment which  proved  most 
reliable  under  adverse  con- 
ditions. 


Last,  but  not  the  least,  all 
thanks  to  the  Home  Guards, 
who  in  spite  of  their  preoc- 
cupations and  round-the- 
clock  work,  looked  after 
our  lodging,  food,  trans- 
port, and  every  other  re- 
quirement. 

Gradually  ihe  position 
stabilized,  and  with  the 
starting  of  telephones  be- 
tween Morvi  and  Rajkot 
our  usefulness  diminished 
and  operations  were  wound 
up  on  September  5th. 

While  we  have  the  im- 
mense satisfaction  of  hav- 
ing done  very  useful  work  in 
an  emergency  and  exposed 
amateur  radio  to  hundreds 
of  persons  who  had  never 
heard  of  it,  we  also  have 
realized  how  unprepared 
we  were  and  how  we  lack 
suitable  equipment  and 
trained  manpower  Hope- 
fully, some  urgent  steps  will 
be  taken  in  this  direction, 
and,  hopefully,  with  some 
help  from  government  and 
private  agencies. ■ 
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Those  Fabulous  Fifties 

an  era  in  retrospect 


C  Stewart  CillmoT  WIFK 
Spencer  Road 
Higganum  CT  0b44} 

Of  course,  you  remem- 
ber your  old  rigs,  but 
what  was  everybody  else 
using  25  years  ago?  I  have 
two  different  "dream"  sta- 
tions from  25  years  ago. 
One  was  pictured  on  the 
cover  of  the  25?  ARRL 
pamphlet,  "How  to 
Become  a  Radio  Amateur." 
It  showed  a  youth  sitting  in 


a  room  that  was  plastered 

with  QSL  cards.  Apparently 
everything  the  kid  needed 
in  order  to  get  those  QSL 
cards  was  on  the  desk  in 
front  of  him:  A  little  home- 
buitt  two-tube  receiver  and 
a  one-tube  home-built 
transmitter  constructed  on 
a  wood  chassis  with  an 
BO-meter  coil  wound  of  red 
and  white  bell  wire.  That 
was  my  dream  station  hack 
in  1952.  I  stared  at  this 
cover  photo  for  hours  while 
I  was  studying  the  code  and 
the  questions  for  the  Nov- 


ice test. 

I  never  saw  a  picture  of 
my  other  dream  station.  I 
first  heard  of  it  in  1953,  just 
after  I  got  my  General  tick- 
et This  hot-stuff  dream  rig 
was  supposedly  owned  by  a 
farmer  someplace  west  of 
me  in  the  state  of  Kansas  I 
never  knew  who  this  guy 
was,  nor  did  I  learn  his 
name  or  call  [Today,  I'm 
not  sure  he  ever  existed.)  He 
had  a  complete  Collins  sta- 
tion: 75A-3  receiver,  32V-3 
exciter,  and  KW-1  final.  Re- 
member,   this    equipment 


Fig.  1.  Viking  II  transmitter  with  Heathktt  VF-I  vfo.  Photo  courtesy  of  WIFYM. 
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went  for  over  $5000  in  1 953. 
To  top  it  all  off,  so  the  story 
went,  the  guy  had  a  forest 
of  telephone  poles,  with 
rhombics  going  off  in  eight 
directions. 

As  I  recalled  these 
thoughts  recently,  I  figured 
that  it  would  be  interesting 
to  find  out  what  the  aver- 
age ham  really  used  25 
years  ago.  So  I  dug  out  a 
bundle  of  QSL  cards  from 
1 953-55,  my  first  three  years 
on  the  air  as  a  Novice  and 
as  a  General  class  license 
holder.  Some  of  you  may  be 
a  little  surprised,  as  was  1,  to 
discover  which  rigs  were 
the  most  popular  in  1953. 

It  was  an  interesting  time 
for  amateur  radio.  World 
War  II  was  recent  enough 
so  that  there  was  still  lots  of 
surplus  gear  around  The 
Novice  class  hcense  was  a 
new  option  and  the  market 
for  ham  gear  was  opening 
up,  yet  you  could  still  go  in* 
to  radio  outlets  like  Bur- 
stein-Applebee  in  Kansas 
City  or  Walter  Ashe  in  St 
Louis  and  buy  single  resis- 
tors and  other  small  com- 
ponent parts.  At  Fort  Or- 
ange Radio  in  Albany  NY, 
they  even  sold  rf  cigars!  At 
least  their  ads  always 
showed  "Uncle  Dave" 
W2APF  in  his  shack  calling 


CQ  With  rf  coming  out  of 
his  stogie. 

My  first  rig  was  a  Na- 
tional SW'54  allband  re- 
ceiver and  a  home-brew  sin- 
gle 807  transmitter  using  an 
end-fed  Zepp  antenna  on  80 
meters.  It  seems  that  I  was 
not  at  all  unusual  in  starting 
with  a  home-made  transmit- 
ter and  a  commerciallv^ 
built  receiver.  I  entered 
ham  radio  long  after  the 
time  when  hams  made  their 
own  condensers  out  of  ma- 
son jars  and  foil,  but  home- 
built  and  surplus  conver- 
sion rigs  were  very  com- 
mon 

I   dug  out  a   bundle  of 

seventy  cards,  sent  by  hams 

from  Maine  toCaMfornia  to 

me    in    Crandview    MO,    I 

went    through    these    and 

made    a    list    of    the    rigs, 

antennas,  and  bands  used 

by  each    Let's  look  at  the 

transmitters    first.    Eleven 

::ards  described  home-built 

;ransmitter5  of  less  than  100 

A^atts    input    and    another 

fleven    home-brew    jobs 

anged  from  100  Watts  to  a 

;W.  Four  more  rigs  were  BC 

ind  ARC  Command  series 

var    surplus    conversions, 

nd    forty-four    rigs    were 

lUilt  from  kits  or  were  pur- 

hased  ready-made. 

Far  and  away  the  most 

opular    transmitter    I 

orked    durmg    the    mid- 

950s  was  the  Johnson  Vik- 

ig  series.  Seventeen  of  the 

?venty   rigs    listed    in   my 

jndle  of  cards  were  Vik- 

gs,  many  of  which  were 

>me-built   The   Viking   II 

id  just  come  out;  its  pre- 

tcessor.  Viking  I.  was  very 

ipular  and  the  improved 

ode  I  seemed  to  be  every- 

lere.  It  was  available  in 

:  form  only  in  1953  and 

mt   for   $279,50,   with    a 

ir  of  6146  finals  modulat- 

by  a  pair  of  807s.  There 

*  still  a  lot  of  Viking  rigs 

jse  today,  many  of  which 

»    operating   on    the   27- 

Hz    Citizens    Band.    The 

-.  lohnson  company,  like 

mmarlund,    )ames    Mil- 

,  and  many  other  radio 


companies,  advertised  its 
component  parts  at  great 
length  in  the  radio  maga- 
zines, but  lohnson  really 
came  into  its  own  with  the 
Viking  series.  Soon  they 
added  the  Viking  Ranger, 
along  with  regular  and 
mobile  vfo  kits.  Eventually, 
by  the  late  1950s,  they  had 
a  whole  line  of  transmitters, 
from  the  Adventurer  (a 
small  CW  rig)  to  their  kilo- 
watt final  console,  which 
was  built  into  a  desk.  The 
lohnson  stuff  was  good 
gear.  When  I  was  at  Stan- 
ford University,  the  EE  de- 
partment took  a  great  many 
Viking  kilowatt  finals  and 
converted  them  to  2-kW 
pulse  ampiifters  which  were 
used  all  over  the  world  dur- 
ing the  ICY  for  HF  radar 
backscatter  experiments  on 
14,  21,  and  28  MHz. 


After  the  Viking  I  and  II 
transmitters,  the  next  most 
frequent  model  mentioned 
in  my  bundle  of  QSL  cards 
was  the  Cadillac  of  ham 
gear,  the  Collins  32V  series, 
of  which  I  worked  five  ex- 
amples. The  32V-3  cost 
$775,  with  its  4D32  tetrode 
final  modulated  by  a  pair  of 
807s.  Seven  of  the  seventy 
rigs  were  put  out  ready- 
made  or  in  kit  form  by  Leo 
Meyerson's  World  Radio 
Labs  in  Council  Bluffs  lA. 
Four  of  the  seven  were  his 
big  400-Watt  Globe  King 
models,  rigs  designed  to 
utilize  a  pair  of  wartime- 
produced  final  tubes,  two 
V'70-Ds  which  were  like 
81 2s  except  they  had  7.5- 
volt  filaments.  Leo  also  put 
out  Globe  Trotters,  Scouts, 
Chiefs,  and  Champs,  adver- 
tising "More  workable 
Watts  per  dollar/'  The 
Globe  King  was  a  real  boat 
anchor  — the  first  several 
models  were  coiLchanging 
types  and  one  was  in  a  Bud 
Company  cabinet  three 
racks  tall. 

Most  popular  among  the 
tittle  commercial  rigs  was 
the  Harvey- Wei  Is  Bandmas- 
ter series  (TBS-50  to  SOD). 
Four  of  the  seventy  cards 


fig.  2.  Harvey-Welfs  Bandmaster  transmitter.  This  example 
has  been  much  modified  over  the  years. 


were  from  guys  using  Band- 
masters. This  little  807  rig 
was  described  optimistical- 
ly as  working  from  80  me^ 
ters  clear  down  to  2  meters, 
with  top  band  operation 
possible  if  you  built  up 
the  capacitance  and  induc- 
tance in  the  80-meter  tank 
circuit  Now,  the  807  tet- 
rode was  only  designed  to 
go  up  through  6  meters  at 
full  ratings,  and  the  Band- 
master plate-current  meter 
was  useless  at  2  meters,  so 
you  had  to  tune  it  using 
a  flashlight  bulb!  Pretty 
primitive  — but  it  didn't 
matter  much,  since  the  oth- 
er guy  on  2  was  probably 
using  a  G onset  Communi- 
cator. Depending  on  wheth- 
er you  wanted  the  stripped 
down  "lunior"  or  one  of  the 
more  fancy  models,  the 
Bandmaster  went  for  about 
$160    in    kit    form,    includ- 


ing power  supply.  Included 
among  the  other  rigs  I 
worked  were  Heath  [they 
came  out  with  the  AT-1  pea- 
nut  whistle  about  1954, 
then  the  DX-IOO),  Meissner. 
Elmac,  Tenar,  and  Sonar  En- 
gineering. 


The  home-brew  rigs  I 
worked  went  all  the  way 
from  a  6AC7  oscillator/6L6 
final  runnmg  1 2  Watts  up  to 
one  guy  using  a  pair  of  250s 
at  a  full  gallon  Overall,  the 
home-builder  seemed  to 
choose  a  6L6  final  for  low- 
power  rigs  and  a  single  807 
or  pair  of  807s  (or  its  12-volt 
version  1625)  for  medium- 
power  rigs  The  bigger  boys 
ran  tubes  like  the  812,  813, 
or  250.  As  f  remember,  at 
least  half  the  hams  were 
rockbound.  Vfos  were  out- 
board accessories  for  most 
rigs.  All  sorts  of  little  outfits 


I 
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Fig.  3.  Hallicrafters  SX-71  receiver,  mtroduced  in  1950. 


Fig.  4.  National  NC-183D  receiver.  This  model  was  new  in  1953,  based  on  the  NC'183,  iri- 
troduced  in  1948,  Photo  courtesy  of  National  Radio  Company. 


(between  the  Ozarks  and 
Chicago)  were  sources  of 
cheap  crystals  in  FT-243 
holders.  We  could  adjust 
some  of  these  by  grinding 
them  with  toothpaste  or 
grinding  compound.  The 
crystals  cost  less  than  $1 .00 
apiece,  and  if  you  ground 
one  too  unevenly,  causing 
it  to  quit  oscillating,  it  was 
no  great  hardship  to  throw 
it  away. 

Going   back   over   those 


seventy  QSL  cards,  I  was 
surprised  to  find  Hallicraft- 
ers so  dominant  among  re- 
ceivers. Almost  half  [thirty- 
four)  of  the  receivers  were 
Hallicrafters,  including  ten 
of  the  model  SX~71s.  The 
SX-71,  at  $225,  was  the 
cream  of  the  "medium 
price  class/'  as  the  Hal- 
licrafters ads  used  to  say.  It 
was  a  double-conversion 
superhet  with  eleven  tubes 
and  a  rectifier,  covering  the 


broadcast  band  up  through 
6  meters.  Among  the  other 
Hallicrafters  receivers 
worked  were  SX-99s,  S-76s, 
S-43s,  S-42s,  quite  a  few 
S'40s,  an  5^28,  S-24,  S-20, 
S-17,  and  a  couple  of  S-SSs. 
I  remember  the  S-38s  well 
because  1  had  their  ri- 
val —  National's  SW'54, 
Each  of  these  tittle  table 
radios  sold  for  a  few  cents 
under  $50.  National  pro- 
duced seventeen  of  the  oth- 


er receivers  listed:  the  NC- 
183, -173,  125,  98, -88,  46, 
and  the  famous  HRO  series. 
The  third  most  popular  re- 
ceiver manufacturer  was 
Hammarlund,  with  nine  ex- 
amples including  the  HQ- 
129,  the  HQ-140,  and  the 
celebrated  "Super  Pro."  I 
worked  only  a  couple  of 
guys  with  Collins  75A-series 
receivers.  It  was  beautiful 
gear,  but  too  expensive  for 
most  of  us.  In  1953,  the 
75A*3  cost  about  $670  with 
ail  accessories. 

Of  course,  for  commer- 
cial and  military  use.  Ham* 
marlund  made  the  SP-600, 
Collins  the  51)  series,  and 
Hallicrafters  the  SX-73.  We 
onfy  heard  of  these  at  mili- 
tary base  ham  and  MARS 
stations  because  they  ran 
all  the  way  up  to  $1000  per 
receiver.  Quite  a  few  fel- 
lows used  the  surplus 
World  War  11  receivers  on 
80  and  40  meters,  or  with 
converters  for  the  higher 
frequencies. 

Looking    over    the    old 
cards    for   their   choice  of 
antennas,    I    divided    the 
cards  into  low  bands  (80 
and   40   meters)   and   high 
bands  (20  through  10  me- 
ters) On  the  higher  bands, 
everybody  seemed  either  to 
have  a  beam  or  else  merely 
a  dipole.  Some  beams  were 
all-grounded    "plumber's 
delights/'   Tel  rex   was   the 
beam   to  own,   although   I 
often  worked  Mosley,  Hy- 
Cain,   and  other  beams.   I 
don't    remember    workinj 
anybody  who  had  anythini 
other  than  a  2*  or  3-elemen" 
beam,    although    some    o 
these    were   "mini-beams' 
and    "tri-beams."    Quad 
were  not  heard  of  [at  leas 
not    around    my    area)   ii 
those  days.  Eventually  1  go 
3  elements  on  20  metei 
and  3  elements  on  10  mi 
ters,  and  I  turned  them  wit 
a   chain-driven,   prop-pitc 
motor    or    with    a    pip 
wrench  (most  of  the  time 
Lots    of    guys    used    proj 
pitch  motors  for  bigger  a 
rays  and  selsyn  motors  f( 
smaller  antennas.  The  S€ 
syns  wouldn't  always  tu: 
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since  they  had  limited 
torque  and  they  sometimes 
"hunted '  for  each  other. 
That  is,  the  selsyn  in  the 
shack  and  the  selsyn  on  the 
tower  would  end  up  point- 
ing in  some  mutually  satis- 
factory direction  unknown 
to  the  chief  op. 

As  you  might  expect,  the 
low  bands  turned  up  a  larg- 
er list  of  antenna  types, 
though  most  were  wire  an* 
tennas.  Half  of  all  antennas 
worked  were  dipoles,  with 
the  plain  dipole  or  ''dou- 
blet" in  use  more  often  than 
the  popular  folded  dipole. 
This  latter  came  into  use 
after  World  War  M  when 
plastic-covered  300-Ohm 
line  became  readily  avail- 
able at  TV  stores.  Only  a 
few  hams  among  those  in 
my  bundle  of  seventy  QSL 
cards  used  verticals.  It  was 
still  some  time  before  the 
trap  vertical  was  used  as  a 
popular  antenna.  Finally, 
there  were  a  few  off-center- 
fed  wires  which  the  oper- 
ators usually  called  "Win* 
dom"  antennas.  Others 
used  end-fed  wires  includ- 
ing a  half-wave  wire  end-fed 
with  V2-  or  y4-wave  600- 
Ohm  open-line  feeders. 
This  ''Zepp"-type  antenna 
had  been  developed  for  use 
on  the  German  Zeppelin 
airships.  In  the  mid-50s, 
600-Ohm  open-spaced  line 
and  75-Ohm  twisted-pair 
wire  were  still  often  used. 

I  have  reported  only  on 
CW  and  AM  contacts  in  my 
bundle  of  QSLs  from  1953- 
1955,  I  did  not  get  a  chance 
to  operate  SSB  until  1958, 
but  one  heard  the  "Side- 
winders" or  "Donald 
Ducks"  on  the  phone  bands 
25  years  ago  The  ARRL 
Handbook  introduced  a 
chapter  on  SSB  and  also  on 
DSB  [double  sidebandj 
techniques  Everybody  was 
learning  how  to  tune  in  the 
stuff  (rf  gain  down,  af  gain 
up,  fiddle  with  the  bfo  , . .). 
Central  Electronics  of  Chi- 
cago was  selling  SSB  ex- 
citers and  other  companies 
quickly  got  on  the  band- 
wagon. As  for  AM  rigs,  most 
guys  I  talked  with  had  high- 


Fig.  5.  The  National  HRO  receiver.  The  fint  HRO,  a  9-tube  superhet,  was  introduced  in 
1934.  All  featured  the  famous  "PW  HRO  precision-ganged  tuning  condenser.  The  HRO- 
Sixty,  shown  here,  came  out  in  1953.  Photo  courtesy  of  National  Radio  Company. 

level  plate-modulated 
transmitters,  although  quite 
a  few  used  the  cheaper 
cathode-  or  grid-modulated 
approaches.  I  remember  a 
radio  handbook  photo  of  a 
one-tube  cathode  modu- 
lator which  plugged  in  the 
CW  key  jack. 

Among  these  seventy 
QSLs  from  25  years  ago  are 
four  from  YL  operators.  My 
mother  thought  I  was  driv- 
ing the  house  crazy  talking 
about  ham  radio,  so,  un- 
known to  me.  she  went 
down  and  took  her  Novice 
test  and  passed.  She  drove 
up  one  spring  day  to  where 
our  high  school  track  team 
was  practicing  and  just 
showed  me  her  Novice  tick- 
et She  later  passed  her 
Technician  ticket  and  be- 
came W0TRC, 

The  Heath  Company  was 
beginning  to  expand  their 
line  of  instrument  kib,  but 
most  hams  I  knew  didn't 
have  much  test  equipment 
back  in  1953  WWII  sur- 
plus  instruments  usually 
amounted  to  signal  genera- 
tors and  voltmeters.  I  knew 
one  guy  who  had  a  Dumont  Fig.  6.  Heathkit  model  '0-8''  5-inch  oscilloscope,  dc  to  1 
three-inch  scope  and  one  MHz,  $43.50  in  kit  form  in  1953.  Drawing  courtesy  of 
other  fellow  who  owned  a      Heath  Company^ 
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Fig.  7.  Heaihkit  model  ''CD-^V  grid-dip  oscillator,  2  to  250 
MHz,  $19.50  in  kit  form.  Drawing  courtesy  of  Heath  Com- 
pany. 


grid-dipper.  Several  hams 
that  I  knew  owned  VTVMs, 
but  the  vswr  meter  was 
rather  rare  around  my 
neighborhood.  The  extent 
of  my  own  test  gear  in  the 
1950s  was  an  Eico  multi- 
meter kit  which  I  built  for 


$12/90.  I  also  had  a  neon 
bulb  for  an  rf  indicator.  At 
this  time  I  was  only  a  high- 
school  kid  and  therefore 
not  expected  to  own  much 
test  gear.  But  (  rfially  don't 
remember  my  older  ham 
friends   owning  much  test 


gear,  either.  What  1  did 
seem  to  covet  were  Green- 
lee metal  chassis  punches. 
They  weren't  cheap,  but  I 
managed  to  collect  four  or 
five,  for  octal  sockets, 
mmiature  sockets,  etc. 
Somehow,  I  always  seemed 
to  mangle  the  minibox  I  was 
working  on,  even  when  I 
was  using  a  chassis  punch. 
My  brief  survey  of  some 
hams  I  worked  25  years  ago 
doesn't  pretend  to  be  the 
last  word  in  statistical 
sampling.  If  you  chose  to  go 
back  30  years,  you  would 
not  find  many  hams  with 
commercial  kit  transmit- 
ters. If  you  go  back  only  20 
years,  you  would  find  that 
SSB  was  really  getting  a  ma- 
jor part  of  the  market  For 
example,  E,  F.  Johnson  had 
several  SSB  exciters  to  go 
with  their  ''Viking  Kilo- 
watt/' Hallicrafters  had  the 
HT-32  SSB  exciter  and 
HT-33  kW  amplifier,  and 
Collins  had  their  "S"  line. 
Perhaps,  if  you  had  lived  in 


a  different  region  than  me, 
your  sample  of  cards  would 
include  hams  who  used  El- 
dico,  Gonset,  Eico,  B  &  W, 
RME,  Tecraft,  Central  Elec- 
tronics, or  other  gear. 

All  in  all,  most  hams  25 
years  ago  weren't  appliance 
operators.  Nearly  everyone 
had  a  commercial  receiver, 
but  about  Vi  used  home- 
brew  transmitters  with  an- 
other Vi  using  commercial 
designs  built  from  kits.  If 
you  worked  one  of  my  ''av- 
erage" hams  in  1953,  he 
probably  used  a  dipole  on 
the  lower  HF  bands  and  a 
dipole  or  beam  on  14  MHz 
and  above.  Most  likely  he 
was  running  an  807,  a  pair 
of  1625s  home-brew,  or  a 
kit-built  Viking  II,  and  he 
Vi/as  receiving  you  on  an  SX- 
71.  Chances  are  one  of  you 
had  a  vfo  and  the  other  was 
rockbound. 

What  might  you  find  to- 
day? Why  not  dig  into  your 
drawer  and  read  your  QSL 
cards  !■ 


The  antenna  with  a  big  difference... 

the  five  band  trap  vertical 

Hustler  5- BTV^ 

The  5-BTV  is  made  heavier  for  better  performance  and 
quality.  Heavier  traps  assure  accurate  and  permanent 
trap  resonance.  Solid  one-inch  fiberglass  trap  forms  give 
optimum  electrical  and  mechanical  stability. 

One  setting  provides  total  band  coverage  from  40  through 
1 0  meters.  SWR  is  1 .6  or  better  at  the  band  edges. 

The  5-BTV  is  top  loaded  at  80  meters  (tuneable  to  75  meters), 
This  means  greater  bandwidth  and  lower  angle  of  radiation. 

Easy  to  assemble  and  install,  the  5-BTV 
features  1}<"  high  strength  aluminum 
construction.  And  an  extra-heavy 
bracket  with  low  loss-high  strength 
insulators.  Feed  with  any  length 
50  ohm  coax. 

For  the  big  difference  in  performance, 
if  s  the  Hustler  5-BTV  antenna. 


Clearly  the  choice  of  those 
who  know  quality. 


HV 


EJt 


6NC 


f^305 


3275  North  B.  Ave,  *  Ktssimmee,  Florida  32741 


JiU 


(«.■ 


EB 


Ben  Franklin  Electronics 
109  North  Main  St. 
Hiflsboro,  KS  67063 
(316)947-5751 

C-Comm,  Inc. 

61 15  15th  Ave,,  N.W, 

Seattle,  W A  98 107 

(800)426-7741 

EDS  Electronics,  Inc. 
141  N.E,  Third  Ave. 
Miami,  FL 33 132 
(305)  374  4261 

Radios  Unlimited 
1760  Easton  Ave. 
Somerset,  NJ  08873 
(201)469-4599 

Universal  Amateur  Radio,  inc. 

1280AidaDr. 

Reynoldsburg,  (Columbus)  OH  43068 

(614)666-4267 

Zackit  Corporation 
1815  Sonoma  Blvd, 
Vallejo,  CA  94590 
(707)  644-6676 
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MFJ 


*^*7 


ANTENNA 
TUNERS 


HEW  MfMin  VEf^SA  TUNEH  I  matcnes 
coax  and  random  wire  1 .8  to  30  Mte 

Up  tn  300  nitti  RF  WTPUT,  SWR.  dual 
rafigfi  wattmeter  (300  afwl  30  watts  full  scale) 

Sii  iMsrtJon  antenni  swilch  cm  rear.  Select  2 
coax  lines  direct  or  thru  tuner,  random  wire,  and 
tuner  bypass  tor  dummy  load. 

New  efficient  ajmqiintf  inductor  (12  positions) 
gives  you  less  losses  than  tapped  torpid  for 
more  watts  oyj  8x2x6  inctres  SO-239  coax 
connectors.  208  pi.  1000  vo^t  capacitors. 

EHrtKmai  mobiic  fnounting  Irractet,  add  $3.00. 

Bewire  iri  imitxton.  When  yoy  buy  MFJ  you 
buy  proven  Mf J  Quality  ...  and  a  one  year 
unconditional  guarantee. 


95 


^loP39 


MFi-900  ECONO  TUNER  matct^s  coax,  ran- 
dom wires.  Full  band  coverage  1.8  to  30  MHi. 
Up  to  200  watts  Rf  OtrrPliT.  Efficient  airwound 
inductor  gtves  nfiore  watts  ou[  tfian  tapped  lofoid. 

SO-239  coax  connectDrs.  5x2x6  inches.  One 
year  unconditionai  guarantee, 

MFJ-9Q1  Versa  Tuner  ivallable.  Same  as 
MFJ  900  but  has  4:1  balun  for  balanced  lines. 
$49  95 

6«ware  of  imttaton.  Some  are  stiif  copying 
ouf  eariief  models  MFJ  te  made  rmprovemenis, 

Ftif  example,  a  new  efflctenl  airwmjnd  induc- 
tor gives  you  fess  iosses  than  a  tapped  toroid 
tor  more  watts  out  and  plenty  of  inductance  tor 
full  bar^d  coverage  1  -6  to  30  MHz. 


$29 


95 


MFJ  ItOIQ  RANDOM  WIRE  TUNER  lets  you 
Opera te  1.8  to  30  MHz  witfi  random  wire,  lip  to 
200  watts  RF  OUTPUT.  Small  enough  to  carry 
in  yotrr  hip  pocket  Ultra  compact  2x3x4  inches. 

^atc^  Low  and  bi|ls  impedances  by  interchang- 
ing input  and  output.  SO-239  coax  connectors. 

One  year  unconditional  guarantee. 


Onler  from  MFJ  and  fry  H-  l^  i^^^  delighted, 
return  within  30  days  for  refund  (fe^  shipping} 

Order  yours  today.  Cafi  toll  free  800-647-1800. 
Charge  VISA.  MC.  Or  maH  check,  money  order. 
Add  $3  00  eacti  for  shipping. 


CALL  TOLL  HIEE  . . .    800-647-1800 


For  technical  information,  orter/repair  status,  in 
Miss.,  outside  continental  LiSA,  can  601  323-5869, 

MFJ  ENTERPRISES.  INC. 

BOX  494,  MISSISSIPPI  STATE.  MS  397G2 


...  at  last . . . 
your  shack  organized! 

A  beautifiJl  piece  of  furnilure  -  your  XYL  will  love  it! 


SI  6450  S-F  RADIO  DESK 


Deluxe  -  Ready  to  Assemble 


ItJIS 


space:  St"  Wide  by  30"  Deep 
S192,50 


Designed  with  an#w]  rear  shelf  for  your 
Viewing  comfort  and  ^dse  of  operation. 

FINISHES:  Walnut  or  Teak  Stain. 

Additional  fnformaijon  on  ReQue»l. 

Checki,  Money  OrderSi,  BankAmericard 
flnd  Masler  Charge  Accepted. 

F.O,B,  Culver  City,  (in  Onlit  Add  t%  Salev  Tm.) 

DEALER  INQUIRIES  JNVlTED 


SI 


1^65 


43i4  KEYSTOKE  AVENU^^tJLVE^tTY^*y^023^^HQii^^ 


The  BEST  in  Code  Converters 

THE  INFO-TECH  Iin200-F  TRI-MODE 
CONVERTER 


rgg^no*!  mrjonf 


fii   —   fell 


^^. 


HK'IHW   ill     GW> 


«..^h* 


Converts  Morse 

&  RTTY 
(Baudot  &  ASCII] 
to  video,  and  serial 

Baudot  or  ASCII  for  hard  copy 

Morse  Reception:  6-55  wpm  standard  (simple  user  adjustment  for  higher 
speeds)  Automatic  speed  tracking  &  word  space  adjustment. 

RTTY/ASCII  Operation:  Decodes  RTTY  (45,  50,  57,  74,  100  Baud]  and 
ASCII  (1 10  &  300  Baud),  AutoCR/LF.  automatic  threshold  control  select- 
able unshift  on  space.  I i miter  is  switch  selectable,  solid  state  tuning 
'meter ".  Demodulator  has  3  fixed  shifts  and  1  tunable  shift,  user  select- 
able printer  outputs  in  ASCII  or  Baudot  for  all  modes  with  crystal  con- 
trolled baud  rate  generator.  RS232,  TTL  &  isolated  loop  outputs.  User 
adjustable  autostart.  ji^i^ 

yfideo  Display  Formats 
(User  Seiectatfe) 

16  iines  x  32  characters,  16  lines  x  72  characters. 

25  lines  x  32  characters,  25  liaes  x  72  characters 

50  or  60  Hz  operation.  Cursor,  on  or  off 

Built-in  1 15/230V  power  supply 


$575.00 


FOB  factory 


We  accept 


^-     ■*  j3 


Jf** 


Mastercharge,  Vtsa 


Of  See  These  Dealers 


A>1  iKlinik 

Blomberg  3 

06882  Metnerjhagen  2 

VU^Sl  Germany 

Cdt\Qo{\  Amateur  Supply 
307  McLean  Avenue 
HopkinsviUe.  Kentucky  42240 
[502J  886-4534 

Olalts  Amateur  Radro  Supply 
21 2    48th  Street 
Rapid  City.  South  Dakota  57701 
(60Sf  343-61 27 

Emof^a  Electronics 

Room  206/6^1  George  Street 

Sydney  NSW  2O00 

Australia 

G«rmaritowfi  Amateur  Supply 
3202  Surhmer  Avenue 
Memphis,  Tennessee  361 1 2 
1-800-236^168 


1633  Wisteria  Court 


QjJIof  Associates,  Inc. 

52  Park  Avenue 

Park  Ridge,  New  Jersey  07656 

(201)391-7887 

GtotMt  Ooiiiniiin)ca1k>na 

606  Cocoa  Isles  Blvd 
Cocoa  Beach.  RofHJa  32931 
(305J  783-3624 

Ham  RikJJo  Oent«r 
8342  Oive  Blvd 
St,  Laum.  Missouri  63132 
1  "80O-325-3636 

MarcuGCf  SPA 

Via  F  LLI  Brortzettj 
37  201 29 
MMan.  Italy 


N  &  G  CNstribulInQ 
7285  N.W  iPJh  Street 
Miami,  Fionda  33126 
(305)592-9686.  763-8170 

Panaciomi 

PO   Box  76093 
Caracas  107 
Venezuela 

Radio  World 
Terminal  Bidg 
Or^eida  County  Airport 
Oriskany,  New  York  13424 
[315}  337-2622 

Universal  Amateur  Radio 
1 280  Aida  Ortve 
ReynoldsbLrrg,  Ohio  43068 
(0141866-4267 


INFOTECH 


ELECTRONIC 
EOUIPNIENT 


*^35 


Manufactured  by: 

DIGITAL  ELECTRONIC  SYSTEMS,  INC. 

Engiewood,  Florida  33533  ♦  813-474-9518 


if^P^dde/ Senr^ce— fffe^ge  ?ff5 
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to^eph  H.  Coweit  WASTUM 
PO  Box  7if4 

Beevilfe  TX  78102 


Trash  All  Your  Worries 

Baron  Von  Rhonstead  and  the  RFI  caper 


The  big  German  Shep- 
herd had  five  half- 
Doberman  pups.  Some  18- 
wheeler  zooming  by  nny 
wife's  new  car  at  80  mph 
shattered  a  window.  The 
water  softener  quit,  belch- 
ing salt  water  all  over  the 
place  The  100-pound 
Doberman,  the  Baron  Von 
Rhonstead,  ate  all  the  patio 
plants.  The  ice-maker 
leaked  water  which  froze  in 
great  gtobs  all  over  the 
freezer  compartment  and  I 
never  even  noticed. 


When  that  UPS  delivery 
van  arrived  a  few  weeks 
ago,  I  felt  like  a  Third 
Avenue  barfly  on  his  first 
day  as  a  paid  whiskey 
tester, 

I  don't  know  how  my 
wife  Malinda  WD5JZS 
("Joe's  Zany  Sidekick")  felt 
about  that  new  TRS-80  be- 
cause 1  didn't  communicate 
with  her  for  three  weeks 
after  it  arrived,  except  when 
food  was  passed  under  the 
shack  door.  She  said  1  grunt- 
ed an  occasional  string  of 


unintelligible  noises 
familiar  to  Marines,  bos'ns, 
and  other  denizens  of  the 
deep,  but  I  don^t  recall. 

For  years,  this  guy  Wayne 
Green  has  been  yap.  yap. 
yapping  about  computers 
and  how  any  self-respecting 
ham  had  better  get  off  his 
ROM  and  CLOAD  the  pro- 
gram. 

But,  you  see.  1  was  at  a 
disadvantage.  I  was  not  an 
engineer.  I  knew  only  slight- 
ly more  about  electronics 
than  did  Attila  the  Hun  and 


Photo  A.  UnsuccessfullY  sniffing  the  shack  of  WASTUM  and  WD5IZS  for  RFI  are  the 
^'Royaf  Noses"  quintupht  offspring  of  the  Baron  and  Baroness  Von  Rhon$(ead.  A  ham  can 
operate  the  TRS-80  microcomputer  on  RTTY  within  inches  of  equipment  radiating  the  legal 
limit  The  unique  rf  detectors,  combining  in  a  SO-SO  mixture  the  intelligence  of  the  German 
Shepherd  and  the  tenacity  of  the  Doberman  Pinscher,  were  unable  to  catch  even  one  wild 
electron. 


my  experience  with  com- 
puter language  was  limited 
to  that  on  Visa  and  Master 
Charge  bills  which  elicited 
cries  from  Malinda  each 
month:  "What  is  Macro- 
tronics?"  or,  ''What  does 
Long's  sell?"  or,  "What  do 
you  make  with  Icoms?" 

I  knew  even  less  about 
computers  than  I  did  about 
RTTY,  but  I  couldn't  wait  to 
tear  into  that  carton  and 
stick  wires  on  the  Macro- 
tronics  M80  board  and  on 
the  Flesher  TU-170  which 
arrived  at  about  the  same 
time. 

Since  1  had  iust  mailed 
my  log  to  the  World  Ecu- 
menical Council  for  the 
W AC  Award  (you  know  the 
one— Worked  All  Church- 
es) and  because  1  was  ap- 
pealing to  the  ARRL  for 
their  coveted  WAEB  Cer- 
tificate  [Worked  All  Elec- 
tric Blankets],  I  had  briefly 
considered  what  might  hap- 
pen to  the  plastic-housed 
video  monitor  image  with  rf 
around.  What  I  had  not  yet 
pondered,  though,  was  how 
to  explain  to  ol'  WDSjZS 
about  the  RTTY  "bug/'  late 
"nightitis;"  and  frantic 
rushes  home  at  noon  to 
solder  a  connection  or  two. 

WDSJZS  thinks  that 
RTTYers  sleep  in  old  hollow 
togs,  have  a  shell  on  em 
kinda  tike  an  armadillo,  and 

bay  at  the  moon.  What  she 
didn't  know  was  that  RTTY- 
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ers  don't  sleep  at  all  and 
that  the  immediate  prob- 
lem seen  through  my  blood- 
shot eyes  was  the  beaut  if  u  I 
effect  of  Dentron  MLA- 
2500  a  la  TRS-80  The  CRT 
made  fascinating  patterns 
right  after  the  program 
crashed,  and  t  now  wish 
that  some  of  them  had  been 
^'CSAVEd"  for  the  RTTY  pix 
freaks. 

Even  with  limited 
knowledge  of  the  esoterics 
of  electromagnetic  theory; 
it  didn't  take  Tesla  to  tell 
me  that  ''When  everything 
is  grounded  and  you  still 
have  a  problem,  then  every- 
thing is  not  grounded/'  or  at 
least  the  point  that  an  efec- 
trical  ground  "ain't  neces* 
sarily  an  rf  ground/' 

I  had,  I  thought,  one  of 
the  better  grounds  around: 
some  150  feet  of  buried 
half-inch  copper  pipe  run- 
ning in  two  different  direc- 
tions, the  tower  base  stick- 
ing below  eight  feet  of  con- 
crete into  three  feet  of  deep 
earth,  and  all  equipment 
tied  within  six  feet  of  the 
buried  pipe.  It  wasn't 
perfect,  but  this  wasn't 
designed  to  be  the  50,000- 
Watt  "Voice  of  South  Tex- 


as 


if 


After  grounding  was 
checked,  I  bought  an  alumi- 
num chassis  box  from  the 
"doughnut  shop"  in  Corpus 
Christi,  That's  the  nearest 
ham  store,  Douglas  Elec- 
tronics, which  specializes  in 
top-name  goodies,  friendly 
service,  coffee,  doughnuts, 
and  an  outstanding  reputa- 
tion for  keeping  charge  ac- 
counts stamped,  "Top 
Secret/'  Wives  see  only 
select  bills,  and  Bob 
Douglas  W5GEL  and  crew 
keep  an  assortment  of  old 
oil-can  cartons  around,  so 
the  shiny  new  icom  or  Ken- 
wood goes  home  so  covert- 
ly that  the  best  KGB  agent 
would  never  suspect. 

The  chassis  box,  about 
six  inches  by  four  by  four, 
was  ideal  because  with  the 
M80  board  inside  and  rub- 
ber feet  on  the  bottom  for 
height,    the    TRS-80    bus 


Photo  B.  Wearily  watching  sunrise  after  chasing  loose  electrons  all  night  WA3  TUM  finally 
found  keys  to  success  in  rounding  up  RF!  for  full  power  RTTY  operation  with  the  Radio 
Shack  TRS-80  microcomputer  system. 


could  be  run  through  a  slit 
level  with  the  CPU  connec- 
tor, leaving  almost  none  of 
the  wire  exposed  to  nasty 
RFI 

What  a  difference  that 
grounded  box  made!  It  was 
particularly  neat  with  RCA 
phono  tip  connectors 
mounted  for  hookup  con- 
venience, an  off-on  switch, 
and  the  two  LEDs  peeking 
through  grommets  for  easy 
monitoring.  1  could  then 
transmit  up  to  600  Watts  on 
20  meters  without  too 
much  RFI,  which  was  plenty 
of  muscle  for  me. 

I  reached  down,  punched 
in  the  RM-2  microprocessor 
to  call  up  40  meters  on  the 
lcom-701,  and  ZaaaappH! 

At  anything  more  than  75 
Watts,  the  video  monitor 
information  danced  all  over 
the  screen,  rolled,  did  back 
flips;  it  turned  a  muddy 
black  at  200  Watts.  RAM 
wasn't  disturbed;  though, 
so  progress  had  been  made 

Into  the  dry  Drake  dum- 
my load,  actually  touching 
the  video  monitor  and  the 
TRS'80  terminal,  the 
MLA'2500  kicked  out 
enough  stomp  to  peg  the 
needle  at  2,000  Watts,  leav- 
ing image  and  program 
steadier  than  John  Wayne's 


aim  in  True  Cril. 

That  at  least,  indicated  a 
"clean"  shack 

My  friend,  Guy  Ford  at 
the  doughnut  shop,  again 
came  through  and  sent  a 
sack  of  ceramic  disc  capac- 
itors—20  or  so— and  I  at- 
tached them  to  everything. 
For  security,  I  even  carried 
a  few  around  in  my  pock- 
ets. All  eight  wires  of  the 
CDE  T2X  "Tailtwister'' 
through  the  caps  found  a 
trail  to  ground  and  so  did 
all  Flesher  TU-170  connec- 
tfons.  A  couple  of  surplus 
military  grade  .001 -uF 
1,000-volt  mica  caps  were 
placed  on  ac  mains  to 
ground  at  the  primary  cir- 
cuit box,  and  even  individ- 
ual branches  to  the  shack 
were  similarly  grounded. 

Again,  Zaaaapp!!!  Every- 
thing was  fine  at  600  Watts 
or  less  on  10;  15,  20,  and  75 
meters,  but  on  40  it  was  on- 
ly a  hair  better,  with  the 
video  screen  at  more  than 
250  Watts  looking  like 
Wiley  E.  Coyote  after  a  run- 
in  with  the  Roadrunner. 

1  broke  out  the  tape 
measure,  ordered  a  winch 
truck  to  lower  the  5,000- 
pound    home-brew    tower 

(constructed   from    3"   o,d, 
steel  oil  well  drilling  offset 


tubing,  welded  every  four 
feet  with  massive  1/4"  steel 
plates  between  tower  legs), 
and  measured  the  thing 
from  base  to  beam, 

I  could  have  climbed  the 
tower,  but  I  wanted  to 
make  sure  that  the  tower 
was  as  long  as  it  was  tafL 
You  see,  an  engineer  friend 
of  mine,  |oe  Bethancourt, 
ex-WA7TUM  and  now 
WD5FYR,  who  graduated 
from  Texas  A&M  Univer- 
sity, told  me  there  might  be 
differences  in  height  and 
length.  Not  being  an  Aggie 
or  an  engineer,  and  trusting 
a  fellow  TUM,  I  wanted  to 
be  sure,  so  I  measured  it 
standing  and  lying  down. 
Both  ways,  it  came  to  66 
feet,  although  when  lying 
down  I  really  had  to  stretch 
to  read  the  tape* 

A  handbook  printed  by  a 
well-known  Eastern  Es- 
tablishment ham  orga- 
nization had  a  formula  for 
wavelength,  and  when  I 
divided  their  468  by  any- 
thing between  7.070  and 
7.090  MHz,  I  came  up  with 
about  66  feet,  or  a  shade 
more,  depending  on  which 
pencil  1  used. 

Aha!  The  shack,  one-half 

wavelength  on  40  meters 
directly  below  that  beam, 
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put  the  TRS  80  video  mon- 
itor right  in  the  core  of  the 
ground  field  of  the  antenna. 
Long  may  my  retinas  live, 
Ralph  Nader 

What  next?  Well,  I 
crawled  up  in  the  attic, 
where  in  South  Texas  that 
space  hovers  at  180  de* 
grees,  rubbed  in  some 
fiberglass  so  the  XYL  would 
feel  sorry  for  me,  and 
dreamed  of  an  air-condi- 
tioned Faraday  shield  up 
there*  I  thought  1  could 
perhaps  build  the  shield  in 
the  garage  and  then  care- 
fully move  it  up  to  the  attic 
and  spread  it  out. 

No,  I  thought,  too  much 
work  and  too  uncomfort- 
able.  And  one  thing  I  had 
not  yet  done  was  to  filter 
the  ac  line  with  rf  chokes „ 

In  a  junk  box,  1  found  a 
couple  of  surplus  chokes  of 
no-telling-what  value  and 
built  the  thing  into  a  small 
chassis  box  using  appropri- 
ate ceramic  caps.  Since  the 
shack    and    the   40circuit 


breaker  box  for  the  house 
are  adjacent  separated  on- 
ly by  studs,  insulation,  and 
paneling,  and  because  both 
were  directly  below  the 
beam  at  66  feet,  1  prayed 
that  filtration  would  help. 

And,  it  did!  The  rig  could 
then  transmit  about  300 
Watts  on  40  meters  before 
the  image  went  into  the 
"Twilight  Zone." 

The  doughnut  shop  again 
tossed  a  lifeline.  1  decided 
that  if  my  crude  home-brew 
filter  helped,  then  a 
custom-made-for-computer 
filter  would  work  even  bet- 
ter. 

My  bill  at  the  doughnut 
shop  is  always  competing 
for  top  spot  with  gasoline 
charges,  and,  "What  the 
heck?"  I  thought,  "Buy 
three  of  these  little 
jewels— they're  only  $975 
each  "  (With  my  soldering 
ability,  I  always  get  two 
spares  )  1  stuck  one  of  these 
in  with  the  home-brew  filter 
and  soldered  them  togeth- 
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er.  You  know  the  reason:  *'\i 
one  works  well,  two  will 
work  better/'  1  apply  that 
same  philosophy  to  medi- 
cine—especially hot  tod- 
dies. 

Two  didn't  work  much 
better,  even  if  one  prescrip- 
tion did  come  from  the  ex- 
perts who  really  know  how 
to  build  filters. 

Returning  to  the  old  taw, 
"If  you  still  have  a  problem, 
check  the  grounds/'  I  drove 
in  two  new  ground  rods  and 
bonded  'em  to  the  tower 
and,  just  in  case  the  elec- 
tricians hadn't  done  their 
jobs,  to  the  house  circuit 
breakers. 

That  didn't  help,  except 
for  peace  of  mind. 

What  should  have  been 
my  first  step  turned  out  to 
be  the  last,  but  earlier  I  did 
not  want  to  break  seal  on 
the  video  monitor  while  the 
thing  was  under  warranty. 
By  this  point,  however,  war- 
ranty be  damned!  I  got  alu- 
minum screen  wire  off  a 
neighbor's  window,  about 
two  feet  by  two,  removed 
the  back  of  the  TRS-80 
video  monitor,  and  made  a 
shield  below,  above,  and  all 
around  the  entire  guts  of 
the  thing.  (The  neighbor 
donated  the  screen  that  the 
Baron  tore,  but  that's 
another  story.) 

TRS-80  owners  will 
notice  that  the  slide-out 
video  monitor  chassis  is  at* 
tached  by  a  ground  wire  on 
the  left  side.  When  the 
ground  wire  is  removed, 
this  allows  the  chassis  to 
slip  out 

I  cut  a  piece  of  stiff 
poster  paper  to  fit  the  bot- 
tom of  the  printed  circuit 
board,  which  is  mounted  on 
an  aluminum  frame,  and 
slipped  it  in  for  insulation  in 
case  the  screen  were  ever  to 
touch  the  PC  board,  A  piece 
of  screen  was  cut  to  that 
same  si^e  and  used  for 
shielding  the  chassis  bot- 
tom 

The  remaining  screening 
was   trimmed  to  size  and 


placed  on  all  sides  of  the 
chassis,  extending  up  and 
around  the  CRT.  It  was  fas- 
tened in  place  by  sheet 
metat  screws  in  holes  con- 
veniently provided  on  the 
flimsy  aluminum  frame 
holding  the  printed  circuit 
board, 

1  was  careful  first  to 
tape  all  bare  connections 
around  the  CRT,  its  neck, 
and  high  voltage  sections 
before  stuffing  the  thing 
back  in  its  case,  with  a 
capacitor  running  to  exter- 
nal ground. 

That  completed  the  job. 
One  thousand  Watts  to  the 
antenna  doesn't  even  wig- 
gle the  image  on  any  band! 
Whether  this  wilt  heal 
everyone's  TRS-80  RFI 
headaches,  I  don't  know,  t 
do  print,  though,  a  number 
of  RTTYers  complaining  of 
TRS-80  RFI  either  from  their 
transmitters  or  from  the 
CPUs  into  their  receivers. 

Even  though  it  was  never 
3  significant  problem  with 
the  lcom-701  receiver,  the 
slight  bit  of  CPU-generated 
RFI  seemed  to  vanish  when 
the  M80  and  bus  were 
shielded, 

I  finally  realized  that 
chasing  capacitors,  rf 
chokes,  and  grounding 
logbooks  to  beer  cans, 
coupled  with  time  spent 
learning  something  about 
Level  11  BASIC  and  RTTY, 
had  all  but  totally  curtailed 
communication  with  the 
most  important  ham  in 
town,  WD5JZS. 

But,  I  also  neutralized 
harmonic  interference  from 
the  kitchen.  A  nice  floral  ar- 
rangement, delivered  to  her 
desk  during  the  third  week 
with  a  note  expressing  my 
appreciation  for  her  under- 
standing, prompted  Malin- 
da  to  CSAVE  me,  the  shack, 
and  the  TRS-80. 

It's  like  soldering  capaci- 
tors to  everything.  Each 
step  helps,  but  no  effort  by 
itself  completes  the  job. 
Tonight  !  cooked  dinner, 
and  tomorrow  Til  order  the 
M800  stuff  right  after  I  do 
the  laundry  ■ 
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Two  Dollars  a  Tone 

an  inexpensive  subaudible  generator 

based  on  the  S2559 


Robert  A   HAroid  KBSCL 
}B5b  Cherfyiawn  Drive 
ToledoOH4ihl4 


The  finished  unit  showing  littered  output  and  its  relative 
size  compared  to  a  S-volt  battery. 
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Do  vou  sav  you  always 
wanted  a  Private  Line 

—  and  more  than  one  or 
two?    (PL    is    a    registered 

trade  name  of  Motorola.) 
Then  this  circuit  is  just  for 
you. 

Being  a  traveling  man,  t 
have  been  looking  for  a  cir- 
cuit that  would  generate 
the  PLs  required  in  the 
areas  f  frequent. 

Ohio  and  Michigan  have 
used  continuous  tone- 
coded  squelch  systems 
[CTCSS)  for  a  number  of 
years.  The  CTCSS  was  de* 
signed  for  commercial  two- 
way  radio  systems  to  allow 
many  users  on  the  same  re- 
peater or  to  allow  adjacent 
repeaters  to  use  the  same 
frequency.  Skip  and  other 
less  mentionable  things 
have  made  it  advanta- 
geous to  have  this  ability 
on  an  amateur  radio  re- 
peater. Most  of  the  time  a 
PL  is  not  required.  It  is  only 
in  the  rare  instances  when 
problems  exist  that  it  is  im- 


plemented. 

It  is  at  these  times  that  I 
find  myself  needing  the  PL 
frequencies  of  71,9  Hz  for 
central  Ohio,  100.0  Hz  for 
Detroit  and  Toledo,  and 
110.9  for  northeastern 
Ohio.  They  are  not  a  bar- 
gain, for  sure,  at  the  price  of 
commercial  units  Then  — 
Eureka!  — the  LSI  (large- 
scale  integration)  boys  did 
it  again:  a  digital  tone-gen- 
erator chip  with  a  price  of 
under  $5  each. 

Design  Objectives 

The  specifications  that 
are  important  to  the  design 
of  a  CTCSS  digital  tone  gen- 
erator are:  sine-wave  out- 
put,  stability  (frequency, 
temperature,  and  level), 
and  wide  operating  supply 
voltage.  The  sine-wave  out- 
put with  low  distortion  is  to 
prevent  harmonics  from  en- 
tering  the  300-Hz  to 
3400'Hz  receiver  audio 
band  and  to  have  it  stay 
subaudible  as  it  should.  Fre- 
quency   stability    and    ac- 
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curacy  must  be  ±2  H^ 
from  center  frequency  to 
activate  must  decoders. 

General  Description 

The  American  Microsys- 
tems S2559B/D  digital  tone 
generator  was  specifically 
designed  to  implement  a 
dual-tone  telephone  dialing 
system.  The  device  can  in- 
terface directly  with  SPST 
switches.  All  necessary  i^^ 
quencies  are  derived  from  a 
crystal  standard  providing 
very  high  accuracy  and  sta- 
bility. The  required  sinusoi- 
dal waveform  for  the  indi- 
vidual tones  is  digitally  syn- 
thesized on  the  chip.  The 
waveform  so  generated  has 
very  low  total  harmonic  dis- 
tortion, 

A  voltage  reference  is 
generated  on  the  chip 
which  is  stable  over  the  op- 
erating voltage  and  temper- 
ature range  and  regulates 
the  signal  levels  of  the 
tones  The  switches  are  ar- 
ranged in  a  row/column  for- 
mat (4  rows  X  4  columns). 
The  active  row  input 
selects  one  of  the  four  row 
frequencies,  and  the  active 
column  input  selects  one 
of  the  four  column  fre- 
quencies. 

In  standard  dual-tone 
telephone  systems,  both 
tones  are  used.  The  fre- 
quency tolerance  must  be 
±1.0%  However,  the 
S2559    provides    a    better 


than  0,75%  accuracy.  The 
total  harmonic  distortion  of 
the  tone  must  be  less  than 
10%.  (The  output  filter  pro- 
vided by  R4  and  C5  im- 
proves this  to  about  2%) 
The  absolute  amplitude  of 
the  tones  must  be  within  a 
controlled  range.  These  re- 
quirements apply  over  the 
operating  temperature 
range. 

Features  of  the  S2559: 

•  Wide  operating  supply 
voltage    range:    3.5    to    13 

volts  (B),  2.75  to  10  volts 
(DX  with  outboard  regula- 
tor, 3.5  to  18  volts.  (See 
schematic.) 

•  Low  power  CMOS  cir- 
cuitry allows  device  power 
to  be  from  small  batteries, 
e.g..  9  V. 

•  Uses  crystal  standard  to 
derive  all  frequencies,  thus 
providing  very  high  accu- 
racy and  stability. 

•  MUTE  and  transmitter 
drivers  on-chip. 

•  Interfaces  directly  with 
switches. 

•  The  total  harmonic  dis- 
tortion is  low. 

•  On-chip  generation  of  a 
reference  voltage  to  en- 
sure amplitude  stability  of 
the  tones  over  the  operat- 
ing voltage  and  tempera- 
ture range. 

•  Dual-tone  as  well  as 
single-tone  capability. 


Switch 

EIA 

Actual 

Switch 

EIA 

Actus 

Position 

Tone 

Tone 

Position 

Tone 

Tone 

R1  C1.2 

H^ 

52.6 

R1   CI  .2 

,=^ 

54.2 

R2  CI  ,2 



57.6 

R2  C1.2 

— 

59,5 

R3  C1.2 



63.7 

R3  C1.2 

67.0 

65J 

R4  CI  .2 

71 J 

71.3 

R4   C1.2 

74.4 

7X6 

CI    R1.2 

91.5 

91.4 

CI    R1,2 

94.8 

94.4 

C2  R1,2 

1 00.0 

100.1 

C2   R1.2 

103,5 

103.4 

C3  R1,2 

110.9 

110.7 

C3   R1.2 

114.8 

114.3 

C4   R1.2 

123.0 

123.7 

C4   R1.2 

1273 

127.7 

XI   -  fa  =  269/14  kHz 


XI  -  fa  =  277  98  kHz 


Switch 

EIA 

Actual 

Switch 

EIA 

Actual 

Position 

Tone 

Ton© 

Position 

Tone 

Tone 

R1    01,2 

— 

56.2 

R1   C1.2 

— 

64,6 

R2  CI, 2 

— 

61.6 

R2  CI. 2 

— 

70.9 

R3  €1,2 

67.0 

68.2 

R3   CI, 2 

78.4 

R4   CI, 2 

77.0 

76.2 

R4  CI  .2 

88.5 

87.7 

CI    R1,2 

97.4 

97,S 

Cl    R1,2 

• 

112.5 

C2   R1,2 

107,2 

107.1 

C2  R1.2 

123.0 

123-2 

C3   R1,2 

118.8 

118,4 

03  R1.2 

136.5 

136.2 

C4   R1,2 

131.8 

132.3 

C4   R1,2 

151.4 

152,2 

XI  -  fa  =  287.89  kHz 


XI  -  fa  =  331.19  kHz 


Fig.  2.  Frequency  chart  fa  =  frequency  anf/-resonant  *  = 
not  tlA  tone,  but  WR7ANP,  Tucson,  is  listed  using  112:7. 


The  breadboard  circuit  showing  the  stairstep  waveform. 
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fig.  3.  Block  diagram. 


Osctlldlor  oscillator  circuit  orvchrp  so 

The  device  contains  an      that  it  is  necessary  only  to 


One-vott  caltbration  levei 


connect  a  10-megohm  feed- 
back resistor,  the  necessary 
capacitances,  and  a  stan- 
dard crystal  across  the 
OSCI  and  OSCO  terminals 
to  implement  the  osciUator 
function.  (A  ceramic  reso- 
nator was  used  in  place  of 
the  crystal  to  lower  cost.) 
The  oscillator  operates 
whenever  a  row  input  is  ac- 
tivated. The  oscillator  fre- 
quency is  divided  by  2  and 
then  drives  two  sets  of  pro- 
grammable dividers,  the 
row  group  and  the  column 
group. 

Switch  Operation 

The  S2559  employs  a  cal- 
culator-type scanning  cir- 
cuitry to  determine  switch 
closures.  When  no  switch  is 
selected,  active  pulldown 
resistors  are  ON  on  the  row 
inputs  and  active  pullup  re- 
sistors are  ON  on  the  col- 
umn inputs.  When  a  row 
switch  is  selected,  a  high 
level  is  seen  on  one  of  the 
row  inputs,  the  oscillator 
starts,  and  the  scan  logic 
turns  on.  The  active  pullup 
or  pulldown  resistors  are  se- 
lectively switched  on  and 
off  as  the  scan  logic  deter- 
mines the  row  and  the  col- 
umn inputs  that  are  select- 
ed. The  advantage  is  that 
an  arrangement  of  SPST 
switches  can  be  used,  with- 
out the  need  for  a  common 


line. 

Logic  Interface 

The  S2559  can  interface 
with  CMOS  logic  outputs 
directly.  Active  high  logic 
levels  are  required.  Since 
the  active  pullup  resistors 
present  are  5tX)-Ohm  typi- 
cal, diodes  can  be  used  to 
eliminate  excessive  sink 
current  Mowing  into  the 
logic  outputs  in  their  low 
state. 

Tone  Generation 

When  a  valid  switch  clo- 
sure is  sensed,  the  row-  and 
column-switch  logic  pro- 
grams the  row  and  group 
dividers  with  appropriate 
divider  ratios  so  that  the 
outputs  of  these  dividers 
cycle  at  16  times  the  de- 
sired frequencies.  The  out- 
puts of  the  dividers  drive 
two  8-stage  lohnson  count- 
ers. The  symmetry  of  the 
clock  input  to  the  two 
dlvide-bv-16  lohnson 
counters  allows  32  equal 
time  segments  to  be  gerv 
erated  within  each  output 
cycle. 

The  32  segments  are  used 
to  digitally  synthesize  a 
stairstep  waveform  to  ap- 
proximate the  sine-wave 
function  (see  Fig.  4).  This 
is  done  by  connecting  a 
weighted    resistor    ladder 
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network  between  the  out- 
puts of  the  Johnson  count- 
er, Vqp  and  Vref-  V^ef 
closely  tracks  V[>d  over  the 
operating  voltage  and  tem- 
perature range,  and  there- 
fore the  peak-to-peak  am- 
plitude Vp  (VDD~Vrefl  of 
the  stairstep  function  is  fair- 
ly constant.  V^ef  is  so 
chosen  that  Vp  falls  within 
the  controlled  range  of 
tones. 

The  individual  tones 
generated  by  the  sine-wave 
synthesizer  are  then  linear- 
ly added,  and  they  drive  a 
bipolar  NPN  transistor  coth 
nee  ted  as  an  emitter-fol- 
lower to  allow  proper  im- 
pedance transformation,  at 
the  same  time  preserving 
the  signal  level  Amplitude 
depends  upon  the  operat* 
ing  supply  voltage  as  well 
as  the  load  resistance  con- 
nected on  the  tone  output 
pin.  The  on-chip  reference 
circuit  is  operational  when 
the  supply  voltage  equals 
or  exceeds  5  volts,  and,  as  a 
consequence,  the  tone  anv 
ptitude  is  regulated  in  the 
supply  voltage  range  above 
5  votts. 

The  load  resistor  value 
also  controls  the  ampli- 
tude. If  Rl  is  low;  the 
reflected  impedance  into 
the  base  of  the  output  tran- 
sistor is  low  and  the  tone 
output  amplitude  is  lower. 
For  Rl  greater  than  5k,  the 
reflected  impedance  is  suf- 
ficiently large  and  the 
highest  amplitude  is  prc^ 
duced.  For  the  values 
shown  in  the  schematic  (see 
Fig.  1),  the  output  across  R5 
is  adjustable  to  approx* 
imately  1.5  volts  peak-to- 
peak.  C6  and  Rb  provide  dc 
isolation  and  impedance 
matching  and  should  be  se- 
lected for  optimum  perfor- 
mance with  the  connected 
radio. 

Dual-  and  Single-Tone 
Modes 

When  one  row  and  one 
column  are  selected,  a 
dual-tone  output  consisting 
of  respective  tones  is  gen* 


Parts  List 


Capacitors 

CI  -D.OI-yP,  50  WV  dc  disc  ceramic 

C2  -  1 0-uF,  1 6  WV  dc  tantalum 

C3-  120-pF,  1000  WV  dc  disc  ceramic, 

temperattire-stabfe 
C4-330'PR  1000  WV  dc  disc  ceramic, 

temperature-stable 


Radio  Shack 
Pans  No. 
272-131 

272-1411 


2/.29 


.15 
.49 
.15 

.15 


C5-1'UF,  35  WV  dc  lantaJum 

272-1406 

.39 

C6  -  4,7-uF,  16  WV  dc  tantalum 

272-1409 

,49 

Diodes 

D1-1N4001,  1  Amp,  50  V 

276-1101 

2/.39 

20 

D2-1N4739,9.1  V,  1  Watt 

276-562 

2/89 

.45 

D3—1N914,  signal  diode 

276*1122 

10f.99 

JO 

D4-1N91 4,  signal  diode 

276  1122 

10/.99 

.10 

FB  — Ferrite  bead 

JO 

IC- AMI  S2559B  or  S2559D.  digital  tone 

generator 

4,65 

Resistors 

Rt"220,  1/2  W.  10% 

271^15 

2/,19 

.10 

R2-I0megs.  1/4  W,  5% 

27M365 

5/39 

.08 

R3-8.2k,  1/4  W  5% 

271-1334 

5/.39 

.00 

R4-470,  1/4  W,  5% 

271  131 7 

5/.39 

.08 

R5-  10k,  1/8  W,  potentiometer 

271-335 

.39 

R6-47k,  1/4  W.  5% 

271-1342 

5/.39 

.08 

R7-I0k,  1/4W,5% 

271-1336 

6/,39 

m 

SW— 8  rocker  DIP  switch 

275-1301 

1.99 

XI  -Ceramic  resonator  (see  frequency 
chart),  Radio  Materials  Co..  Chicago 
IL  60646,  model  CR 15 

Printed  circuit  board 

IC  socket,  16-pin  dual  inline  (DIP) 


1,50 


276-1998 
Total 


2/.S9 


2,50 


.45 


$14.75 


erated. 

Sing(e  tones  either  in  the 
row  group  or  the  column 
group  can  be  generated  as 
follows.  A  row  tone  can  be 
generated  by  selecting  the 
appropriate  row  input  and 
two  column  inputs.  A  col- 
umn tone  can  be  generated 
by  selecting  the  appropri- 
ate column  input  and  two 
row  inputs. 

Chip  Disable 

The  S2559B  and  S2559D 
have  a  chip-disable  input  at 
pin  15  The  chip  disable  is 
active  high  When  the  chip 
disable  is  active,  the  tone 
output  goes  to  V55,  the  row 
and  column  inputs  go  into  a 
high  impedance  state,  the 
oscillator  is  inhibited,  and 
the  MUTE  and  XMfT  out- 


puts go  into  active  states. 
The  schematic  in  Fig.  1  pro- 
vides  R7,  D3,  and  D4  so  that 
the  grounding  point  (PTT) 
will  enable  the  chip.  If  this 
feature  is  not  desired,  omit 
R7,  D3,  and  D4 

MUTE,  XMIT  Outputs 

The  S2559  has  a  CMOS 
buffer  for  the  MUTE  output 
and  a  bipolar  NPN  tran- 
sistor for  the  XMIT  output 
With  no  switches  selected, 
the  MUTE  output  is  low  and 
the  XMIT  output  is  in  the 
active  state  so  that  substan- 
tial current  can  be  sou  reed 
to  a  load.  When  a  switch  is 
selected,  the  MUTE  output 
goes  high,  while  the  XMIT 
output  goes  into  a  high  im* 
pedance  state  When  chip 
disable  Is  high,  the  MUTE 


output  is  forced  low  and 
the  XMIT  output  is  in  active 
state  regardless  of  the  state 
of  the  switch  inputs. 

Outboard  Regulator 

The  outboard  regulator  is 
composed  of  Rl,  CI,  FB, 
D1,  D2,  and  C2  Resistor  Rl 
is  used  to  limit  current  and 
keep  the  voltage  regulating 
zener  diode,  D2,  within  safe 
operating  limits.  Diode  Dl 
provides  reverse  polarity 
protection  as  well  as  com- 
bining with  D2  to  make  the 
regulator  circuit  inactive 
unless  the  input  is  greater 
than  9.8  volts.  Capacitor  CI 
and  ferrite  bead  FB  are  for 
RFI  suppression;  capacitor 
C2  is  the  filter  capacitor  A 
voltage  greater  than  10 
volts  should  be  connected 
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Fig.  4.  Stairstep  waveform  of  the  digitally-synthesized  sine 
wave. 


between  points  (  +  )  and 
(  — X  A  voltage  less  than  10 
volts  (i.e,,  from  a  9-volt  bat- 
tery) should  be  connected 
between  points  (B)  and  ( — ), 

Notes 

The  tone  must  be  insert- 
ed after  the  modulator 
audio  filter  — most  likely  at 
the  deviation  control.  (Be 
sure  to  match  impedances,) 

The  audio  level  control, 
R5;  should  be  adjusted  to 
produce  0.5-kHz  lo  lOkHz 
devjatton. 


The  encoder  should  be 
switched  on  or  enabled  on- 
ly in  the  transmit  mode. 
This  can  be  done  by  apply- 
ing power  to  (H-)  or  (B).  By 
utilizing  the  chip-disable 
feature,  point  PTT  can  be 
connected  to  the  push-to- 
talk  switch  and  power  can 
remain  constant  while  the 
radio  is  turned  on. 

CTCSS  tone  generators 
cause  a  problem  in  some 
synthesized  transmitters- 
Consult  the  manufacturer 
for  recommendations. 


67.0 
?t.9* 
74,4 
77.0 

81.0  N 
82.5 
85.4 
88.5- 

90.0  N 

91.5 

94.8 


97,4 
98  J  N' 

100.0* 

103.5' 

107.2- 

110:9* 

112.7  H* 

114.8" 

118.8 

121.0  N' 

123.0 

124.0  N 


127.3* 
131.8" 

136.5- 

141.3* 

146.2 

151.4- 

156.7 

162,2 

167.9 

169.0  N 

173.8 

179.9 


186.2 
188.0  K 
192.8 
203.5 

2O9.0 
210.7 
218.1 
225.7 
233.6 
241.8 
250.3 


Fig.  5.  El  A  and  other  CTCSS  tones.  N  -  not  Ft  A  tone; 
tones  listed  in  repeater  directories. 


Printed  circuit  boards, 
available  from  R,  A,  Harold 
K8SCL  1856  Cherrylawn 
Drive,  Toledo  OH  43614, 
are  $2.50  each.  Please  send 
an  SASE, 

Frequency  anti-resonant 
ceramic  resonators  have 
been  purchased  for  fa  = 
269,14  kHz.  Contact  me  for 
information  regarding 
these.  ■ 
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Solid-State  H.F. 
Kilowatt  Amplifier 
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NO  TUNING  ! 


FCC  TYPE  ACCEPTED" 


All  new,  all  nine  hf  bands 


160  thru  10*  meters  including  the  new  10,  18  and  24  MHz  bands. 


MODEL:  A1000         115/230VAC,  50-100W  Input 
MODEL:  A1000X      115/230VAC,  15-35W  Input 


$1195.00 
$1195.00 


VISA 


master  cftaf^ 


•Export  Model 

Use  your  Master  Charge 
or  BankAmericard/VISA 
when  you  order. 


POAER 
LABS 


(^©3 


DEALER  INQUIRIES  INVITED 

RF  POWER  LABS,  INC 

21820  87m  SE.  Mallby  mduslri^l  VIMage, 
WoodinvHIe.  WA  98072,  (2061  481-8833 
Telex  No,  32-1tJ42 
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S-1.0  GHz 


1,00  CH2  prescaler  ^  by  1000 
Broadband  operation  !OHZ  to  1 .25  GHZ 

High  sensitivity 

Standard  T2L  or  ECL  power  supply 

Dual  mode  operation — VHF/LIHF 

independent  VHF  and  UHF  Inputs 

Divide  by  1000  so  it  can  be  used 

with  any  counter  having  seven  digits  or 

more. 

Circuit  uses  only  four  chips. 

Fully  assembled  and  tested. 


'^/L 


$79.95 


*1~ 

WIZKH 

HAL-TRONfX 

P.O.  Dox  1101 


PA-19 

WIDEBAND  PREAMrUnER 

2  to  200  MHz  band  width  (^  3db  points) 
!  9  db  gain 

50  ohms  input  6^  output  impedance 
Tiny  PC  Board  size  (7/8*^  x    1-5  8") 
Absolutely  no  tuning  required 
Extremely  stable 
Draws  only  20MA  at  1  2  v  dc 
Great  way  to  increase  sensitivity  of  receivers. 
counter,  etc, 

•  Fully  assembled  and  tested 

•  Instructions  provided,  full  warranty. 
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David  I  Brown  W9CG/ 
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The  World  Above  430 

part  I:  getting  there  is  easier  than  you  think 


AS  amateur  radio  has 
progressed  over  the 
years  and  we  amateurs 
have  been  evicted  from  the 
lower  frequencies  for  one 
reason  or  another,  we  have 
continued  to  operate  at  the 
higher  and  higher  assign- 
ments until  a  few  years  ago. 
I  reahze  that  many  hams  to- 
day have  gone  on  to  the  mi- 
crowave regions,  but  usual- 
ly with  laboratory  or 
commercial  equipment. 
Very  nice  gear  is  presently 
available  commercially, 
even  for  10  CHz,  if  one  can 
afford  it! 

fcven  2  meters  was  rather 

barren  until  a  few  years  ago 

when  the  equipment  drawn 

out  of  commercial  service 

got    the    FM    ball    rolling 

Then   the   multi-mode   tm* 

ports   added    the   CW-AM- 

SSB  language  back  to  VHF, 

as  it  had  been  heard  on  the 

lower    bands.    There,    all 

seems    to    have    stopped 

again!    Only   the   crowded 

conditions  of  2  meters  and 

the    persistence    of   some 

ATVers    seem    to    have 

''pushed"  us  into  trying  450 

MHz.  As  far  as  1296  MHz 

goes,  it  is  90%  forget-it  It  is 

either  limited  activity  with 


antique  gear  and  modes  or 
full-blown  efforts  at  EME 
with  gear  straight  from  mi- 
crowave   laboratory   en* 

vironments.  The  following 
reasons  sparked  me  recent- 
ly to  give  it  a  whirl  — one 
more  time. 

1)  I  was  lucky  enough  to 
get  on  1296  MHz  over  10 
years  ago  in  an  area  of  the 
country  where  it  was  then 
popular.  Modulated  APX-6 
surplus  military  gear  ruled 
the  roost,  and  the  biggest 
technical  debate  seemed  to 
be,  do  1  demodulate  the 
received  signal  as  AM  or 
FM?  The  rig's  characteris- 
tics were  such  that  few 
hams  really  knew  which 
they  were  sending,  and 
even  fewer  of  them  cared! 
FM  won,  by  the  way 

2)  Being  familiar  with  the 
price  versus  quality  (low  vs. 
high)  of  the  APX-S,  and 
knowing  that  many  were 
still  around,  led  to  my  try- 
ing to  overcome  the  con- 
tempt I  formed  of  them  10 
years  ago.  The  contempt 
was  nriostly  over  the  me- 
chanical modifications  re- 
quired, and  not  over  the 
electronics.  At  1296  MHz,  it 


is  a  ''plumbing"  world  until 
someone  comes  up  with  a 
better  idea  1  am  not  a 
mechanical   genius,   and   I 

have  the  disgust  for  me- 
chanical things  to  show  for 
it.  In  fact,  in  electronics  1 
am  only  an  expert  (i.e.,  k  - 
an  unknown  quantity;  spurt 
=  a  drip  under  pressure!). 
With  any  attack  I  make  on 
something  I  make  or  design, 
you  can  bet  on  an  elec- 
tronic approach. 

3)  Whatever  I  came  up 
with  had  to  be  cheap— or  at 
least  inexpensive  — so  that  I 
could  interest  others  This 
was  from  both  an  article 
standpoint  and,  equally  im- 
porta nt,  so  that  I  could  get 
some  local  1296-MHz  pop- 
ulation to  talk  with! 

I  believe  that  this  article 
just  might  awaken  an  in- 
terest in  trying  out  432  and 
1296  MHz,  because  it  is 
based  on  sound  and  easily- 
proven  facts.  Those  facts 
are: 

•  There  is  a  fast-growing 
group  of  hams  who  own 
multi-mode  or,  at  the  least, 
FM  2-meter  rigs  in  the  1-to 
10-Watt  category.  That 
meets  requirement  one  for 


my  scheme. 

•  Many  recent  articles 
have  been  about  small, 
light,  highgain  antennas 
that  can  be  built  at  home 
cheaply  and  effectively.  Re- 
quirement two,  that  you 
need  a  good  antenna,  is 
met! 

•  A  cheap  means  of  getting 
from  2  meters  to  at  least 
432  MH/  does  exist,  and  in 
nearly  ready-to-use  shape. 
Don't  panic  for  now  about 
what  tripling  does  to  the 
modulation,  OK?  So  much 
for  requirement  three, 

•  The  APX-6  is  an  obvious 
answer  to  get  from  432  to 
1296,  but  the  nearly  ready- 
to-use  item  I  chose  turned 
out  to  be  a  commercial  FM 
rig  of  the  GE.  RCA,  or  Mo- 
torola type,  in  my  case,  a 
Motorola    1-44.    Only    the 
transmitter   strip   need    be 
bought  (S10  or  less  at  ham- 
fests),  and  then  only  the  two 
box  assemblies  that  are  the 
2C39  tripler  (144   MHz   to 
432    MHz)   and    the    2C39 
final  are  used.  The  latter  is 
turned  into  a  tripler  itself  in 
1296-MHz  use. 

•  Some  scheme  of  modula- 
tion (beyond   the  obvious 
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one  of  CW)  which  can  be 

handled  during  frequency 
multiplication  is  required, 
and  J'll  cover  that  first. 

In  order  to  prove  out  my 
point  on  the  modulation 
scheme,  I  refer  you  to  an  ex- 
cel lent  construction  article 
that  seems  to  have  slid  right 
by  present  VHFers'  notice, 
tt  is  by  Karl  Meinzer  DJ4ZC 
and  appeared  in  the  Octo- 
ber, 1970,  QST.  If  you  can 
imagine  putting  just  old  AM 
modulation  on  the  original 
2-meter  signal  and  tripling 
twice  to  get  to  12%  MHz, 
the  results  are  understand- 
ably horrendous.  If  I  may,  I 
will  quote  from  Karl's  arti- 
cle one  full  paragraph  that 
says  it  all  better  than  I 
could. 

"tt  is  well-known  that 
conventional  frequency 
multiplication  results  in  dis- 
tortion of  an  amplitude 
modulated  signal,"  (That's 
for  SSB  as  well  — author) 
"Frequency  multipliers  are 
usually  class  C  amplifiers, 
which  have  a  non-linear 
relationship  between  the  in- 
put and  output  voltages. 
The  third  harmonic  of  an 
amateur  AM  signal  may  be 
readable  enough,  though 
somewhat  distorted,  but 
the  complex  nature  of  side- 


band (which  is  really  AM  of 
sorts)  makes  the  signal 
unintelligible  after  mul- 
tiplication in  conventional 
stages;" 

The  author  goes  on  to 
describe  a  quite  workable 
system  that  begins  by 
modulating  a  9-MHz  car- 
rier, then  demodulating  the 
FM  and  AM  portions  in  sep- 
arate channels,  dividing  the 
FM  channel  by  3,  combin- 
ing the  AM  component 
back  in  through  the  use  of 
the  new  3-MHz  carrier  fre- 
quency, and  then  mixing 
against  a  12-MHz  signal  to 
get  back  to  9  MHz.  What  he 
has,  as  his  diagram  in  Fig.  1 
shows,  is  tFM/3)  +  AM  at 
9  MHz.  Anywhere  that  this 
is  again  tripled  (as  in  the 
transmitter  class  C  triplerl 
the  original  modulating 
tones  or  audio  reappear. 

I  had  been  working  on  a 
scheme  for  two  years  when 
this  appeared,  but  for  quite 
different  reasons.  My 
moonbounce  interest  goes 
back  further  than  that  even, 
and  I  had  concluded  that  I 
would  have  to  run  CW  or 
come  up  with  a  narrowband 
(very  narrowband)  voice 
system  in  order  to  run  very 
narrow  bandwidths  in  the 
receiver    and    reduce    the 
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system  noise  problem.  I 
thought,  with  all  the  TTL 
ICs  just  then  appearing, 
that  this  would  be  my  meth- 
od. I  would  divide  down  the 
voice  Conly  at  baseband 
audio,  in  my  case)  so  that  a 
300-to-3000-Hz  voice  band, 
when  divided  by  10,  would 
become  a  30-to-300-Hz 
band.  The  problems  arose 
when  I  tried  to  figure  out  a 
way  to  reverse  what  1  had 
done  to  straighten  it  out  on 
the  receive  end.  It  should 
all  work  at  baseband  audio, 
so  that  no  station  equip- 
ment modifications  would 
be  required. 

Karl's  article  really 
sparked  the  way  to  go  for 
me.  By  taking  the  speaker 
audio  (original  audio  fre- 
quencies divided  by  10, 
sent,  and  received)  and  us- 
ing it  to  modulate  a  50-kHz 
carrier  (using  old  surplus 
receiver  coils  such  as  are 
used  in  some  Q-multiplying 
operations)  and  multiplying 
in  an  i-f  with  class  C  stages 
up  to  500  kHz  (modified 
455'kHz  cans);  the  original 
audio  was  back.  In  short,  it 
worked  "greati 

t  got  sidetracked  due  to 
new  }ob  traveling  at  that 
point  and  could  never  quite 
settle  the   legal   aspect  of 


whether  this  might  be 
thought  by  the  FCC  as  being 
encrypted  (illegal)  transmis- 
sion on  the  amateur  bands. 
An  STA  from  them  was  nev- 
er sought.  All  work  was 
noted,  filed,  and  forgotten 
until  recently  I  even  dis- 
cussed at  the  time  whether 
or  not  just  tripling  twice, 
sending  it  at  baseband  (but 
using  class  C  finals],  and 
dividing  it  down  at  the 
receive  end  would  be  a 
valid  idea  except  that  the 
bandwidth  (at  1296  MHz) 
would  be  wide  [i.e.,  3  kHz  is 
3x3x3,  or  27  kHz  wide  at 
the  frequency  of  transmis- 
sion,  assuming  2  triplers  in 
class  C  operation). 

My  recent  work  on  just 
getting  a  carrier  on  1296 
MHz  for  a  bit  of  fun  this 
winter  reawakened  the 
modulation  ideas.  Sure 
enough,  it  all  seems  to  work 
on  QRP,  VLF,  testbench 
setups,  and  on  paper, 

Fig.  1  shows  Karl's 
scheme  and  also  mine.  The 
ideas  are  similar,  but  just  a 
little  different  approach  is 
taken.  The  system  is  not  hi- 
fi  or  without  bugs,  but  I  will 
point  out  where  they  are 
and  where  I  think  the  sys- 
tem is  now  totally  sound.  In 
Fig,  2,  the  audio  system  is 
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efficient  and  can  be  made 
quite  inexpensively  by  us- 
ing available  components. 
Audio  amplification  is 
handled  by  a  small,  1-Watt 
stereo  amplifier,  tt  uses 
transformers  to  match  the 
outputs  of  the  amplifiers 
used,  and  the  split  controls 
allow  you  some  degree  of 
alignment  or  adjustment 

The  gain  of  the  FM  chan- 
nel should  be  set  to  pro^ 
duce  square  waves  or  hard- 
limited  sine  waves  at  the 
amplifier  output  over  the 
range  of  300'to-3000  Hz 
singte-tone  inputs.  The  AM 
channel  gain  control  be- 
comes an  AM  gain,  or  mod- 
ulation level,  adjust,  ft 
should  be  set  to  produce  a 
dc  output  level  that  is  pro- 
portional to  the  amplitude 
of  the  tone  input  and  at  suf- 
ficient level  to  re-modulate 
the  AM  component  back 
onto  the  constant-ampli- 
tude divided  audio  at  the 
last  audio  stage. 

The  only  item  vifhtch 
needs  more  testing  in  the 
audio  circuits  before  at- 
tempting on-the-air  tests  is 
the  low-pass  filter  after  the 
FM  divider.  Since  reams  of 
literature  are  available  in 
all  the  amateur  magazines 
and  handbooks  on  "divide- 
by"  circuits  for  TTL,  some 
CMOS,  etc.,  I  have  shown 
the    entire    scheme    as    a 


Fig,  2, 

block  diagram  and  provid- 
ed details  where  needed* 
The  low-pass  filter  is  now  a 
group  of  6  "twin-T"  single 
transistor  filters  which  are 
somewhat  broad  banded 
and  overlap  over  the  new 
voice  bandwidth  (600  Hz  to 
2000  Hz  reduced  to  approx- 
imately 60  to  220  Hz).  This 
is  not  very  expensive,  but 
there  must  be  a  better  way! 

LC  filters  are  not  a  good 
choice  as  they  ring  too 
much.  Digital  filters  may  be 
the  answer  as  they  have  a 
nice  variable  bandwidth 
and  a  frequency  set  by  a 
factor  of  the  fitter  poles  and 
the  clock  input  frequency. 
Some  thought  is  being 
given  to  using  a  digital  filter 
having  9  poles  and  the 
original  amplified,  rec- 
tified, but  not  filtered  FM 
component  frequency  as 
the  clock.  We  are  still  work* 
ing  on  that  one,  but,  mean- 
while,  the  "T's''  do  work, 

The  above  produces 
audio  divided  down  in  such 
a  way  that  the  output  is  a 
square  wave  (filtered  to 
sine  wave)  at  one-third  or 
one-ninth  of  the  original  fre- 
quency. If  this  is  applied  to 
a  2'meter  transmitter  just  as 
microphone  audio  would 
be,  the  result  would  be  a 
2*meter  signal  with  divided- 
audio  modulation  on  it  Un- 
fortunately,    using    TTL 
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dividers  to  divide  by  3  or  9 
results  in  an  unsym metrical 
output  —  not  a  square  wave, 
but  this  is  easily  overcome 
using  some  simple  power 
supply  theory. 

The  output  of  t|ie  audio 
amplifier  module  encoun- 
ters a  matching  trans- 
former. In  both  of  my  chan- 
nels, I  used  50a-Ohm-tc^16- 
Ohm  output  transformers 
installed  backwards  (16- 
Ohm  side  to  the  amplifier 
output!  and  they  worked 
fine.  Feel  free  to  try  what 
you  have  before  you  go 
buying  anything. 

The  transformer  then 
connects  to  a  full-wave 
bridge,  which  is  the  quick- 
est and  easiest  way  to  dou- 
ble an  input  frequency  that 
I  know  of,  and  it  yields  just 
the  waveform  that  is  need- 
ed for  the  next  stage  The 
next  stage  is  just  an  i ri- 
ver ter,  but  it  uses  the  "off 
period  of  the  transistor  to 
produce  a  fairly  narrow 
pulse  whose  width  is  equal 
to  the  short  time  the  tran- 
sistor is  off  By  putting  the 
transistor  collector  refer- 
ence  up  to  +5  volts,  a  TTL- 
compatibte  pulse  is  also 
produced, 

A  pair  of  divide-by'2  ICs 
follows  next,  but  they  are 
rigged  to  divide  by  3.  This  is 
the  takeoff  point  to  feed 
the  last  divide-by-2  stage  if 


you  are  going  from  2  meters 
to  432  MHz,  Otherwise,  the 
signal  goes  on  to  another 
divide-by-3,  and  on  to  the 
divide^by-2  for  1296-MHz 
work.  The  whole  idea  is 
shown  by  the  following  ex- 
ample using  a  single 
2700-Hz  tone  and  432'MHz 
end  frequency:  Double  the 
2700  Hz  in  the  full-wave 
bridge  to  5400  Hz,  divide  by 
3,  which  produces  1800  Hz 
in  the  divide-by-3  circuit, 
then  divide  by  2  to  900  Hz. 
The  result  is  2700  Hz  divid- 
ed by  3,  but  the  output  is  a 
square  wave. 

Try  the  same  example  for 
a  1296-MHz  end  frequency: 
The  5400  Hz  achieved  from 
the  doubling  action  is  divid- 
ed by  3  to  1800  Hz,  divided 
again  by  3  to  600  Hz,  and 
sent  through  the  final  di- 
vide-bv-2  to  produce  300 
Hz,  The  result  is  2700  Hz 
divided  by  9,  but  with  a 
square-wave  output! 

When  this  modulation  is 
applied  to  a  2-meter  signal, 
the  new  signal  is  a  2-meter 
carrier  with  modulation 
consisting  of  divided-by-3 
audio  (for  432-MHz  use)  or 
divided-by-9  audio  (for 
1296-MHz  use)  The  2-meter 
signal  is  then  multiplied  in  a 
class  C  amplifier  tuned  to 
432  MHz  in  the  output  and 
a  432-MHz  signal  with  the 
original  audio  (using  divide- 
by-3  audio  in)  results;  triple 
again  to  get  1296  MHz  plus 
or  minus  the  original  audio 
(when  the  divide-by-9  audio 
is  applied  to  the  2'meter 
starting  point). 

What  all  of  this  means  is 
that  class  C  amplifiers  (used 
as  multipliers)  can  be  run 
from  2  meters  on  up.  Varac- 
tors  can  be  used  to  multiply 
up  to  432  MHz  or  1296 
MHz,  if  you  are  stuck  on  us- 
ing solid  state.  Varactors 
are  efficient  and  no  extra 
parts  or  power  supplies 
(regulated- type  screen  sup- 
ply, etcj  are  required  to 
operate  on  UHF,  where 
everything  gets  hard  to 
tame  or  work  with* 

Since  the  length  of  this 

article  kept  growing,  due  to 
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the    construction    of    the 

audio  portion  and  explain- 
ing what  may  be  a  whole 
new  modulation  scheme, 
and  there  are  yet  the  T-44 
transmitter  and  APX-6  to 
deal  with,  I  have  decided  to 
break  the  article  into  two 
parts.  Part  2  covers  the  T-44 
and  APX-6  modifications 
(yyhich  are  not  as  compli- 
cated as  the  original  APX-6 
articles)  and  a  few  band 
plans  and  idiosyncrasies  of 
this  system— such  as  FM 
use.  In  the  meanwhile,  you 
can  build  the  audio  portion 
and  even  completely  check 
it  out  by  using  single  tones 
in  place  of  voice. 

If  the  point  marked 
"voice  audio  out"  is  fed  to 
an  audio  amplifier  and  a 
2700" H/  tone  is  fed  to  the 
stereo  amplifier,  a  clean 
300- H/  tone  should  result 
out  ol  the  speaker  (divide- 
by-9  mode)  By  varying  the 
AM  channel  gain,  you 
should  bv  able  to  find  a 
point  where  the  output  lev- 


el is  clearly  proportional  to 
the  input  Keep  the  tone 
controls  in  both  channels 
the  same  to  avoid  any 
phase  errors  caused  by  RC 
roll-off  You  may  want  to 
run  bass  boosted  and  treble 
cut  to  help  the  final  ampli- 
fier handle  the  new  60-Hz 
end  of  the  60-to-220'Hz 
band.  You  can  make  final 
adjustments  on  that  later  to 
compensate  for  the  stereo 
amplifier  you  use,  your  own 
voice  characteristics,  or 
other  small  errors  that  may 
creep  in  — just  like  with  a 
new  rig  or  microphone. 

That  really  is  all  there  is 
to  the  audio  section,  and  it 
is  really  cut  and  try,  or  twist 
and  turn,  once  you  have  it 
all  rigged  together.  You  can 
get  your  best  evaluation  of 
lost  bass  response  and  the 
like  by  staying  with  single 
tones  at  first  (i.e.,  600,  800, 
1000- up  to  the  2700-Hz 
point).  Get  your  audio  go- 
ing,  and  we'll  get  it  on  the 
air  in  Part  2.H 


The  intimate 
QRMKUler 


MODEL  f L  1 


FREQUENCY  AGILE 
AUDIO  FILTER 


$ 


219. 


9S 


I 


inciudmg  Pre-Paid 
Shipping  &  Full  Insurance 


•  Made  in  G  nglsnd 
•  90  Dav  Warranty 
•   Reviewed  in  QST  Aug,  1979 
VISA  MASTERCHARGE  accepted 


WodeJ  FL  1  is  a  t/ersatMe  add  on 

audio  filler  for  commyni- 

car^ons  receivers  h  give&  great  flexibiiiiy  in  hoping  to  e)( tract  the  di'sked 

signal  <SSB,  CW„  RTTY.  etc  )  from  backgfoui>d  interference  #nd  yet  simply 

connects  between  loudspeaker  and  receiver  ouiput. 

•  F  u  I J  V  au  r  omai  i  c  seaf  ch/  lock  /  track  operai  ion  lor  notchifift  out  u  ri  wan  ted 
heterodyne, 

•  Selectable  bandpass  or  band -rej^ect  ntodes. 

•  Bandwidtb  imooihty  variable  ffom  20  Hf  to  1000  Hz, 

•  Center  frequency  smooihly  variable  from  290  to  3000  Hje. 

•  Built-in  2  wett  power  ouxptit  stage 

•  Uses  internal  9-voli  banery  or  external  »urce  of  6  to  12  volts  OC, 
Appiicatton  to  CW 

Model  FL  1  is  superb  for  CW  reception.  A i  an  extra  refinement  automatic 
frequericv  cor>irol  can  be  swvitched,  which  enables  the  filter  to  tune  itself 
onto  3  CW  station  over  a  1 00  H /  range.  This  way  the  20  Hz  minimum 
barKJwidth  becomes  bs  easy  to  tune  in  as  if  ft  were  tOO  Hz. 

Application  to  SSB  and  RTTY 

ForSSB  or  RTTV  reception  Model  FL  1  can  be  used  tc  give  either  a  fully 

adjustable  audio  '  window"  to  pass  the  wanted  signal  and  to  reiect  others, 

or  as  a  variable  nott^h  to  remove  unwanted  narrow  band  signals  Tunfng  in 

the  notch  mode  can  be  fully  automatic  or  manual.  Auto-notching  allows 

n>utine  "hands  off"  use  of  a  notch  only  2QHz  lA/ide  so  thai  J  be  yvaAted 

signal  is  completely  unaffected. 

Dmficated  to  EiccvJtencs  (EMclusive  tm<parteri  of  DATOf^G  ASP'i) 


i4R 


Technical 

Products 

Corp 


.-^9 


Box  62 

BiFmmgham,  Michigan  4d0l2 
Telephone  313/644  5698 


NEW  MFJ  MyJIlrSensgr  SWR/P^  Wattmeters  | 

MFJ-82S  lets  you  monitor  SWR,  Peak/Average  power,  for  HF,  VHP, 
QRP  rigs.  Plug  in  up  to  3  sensors  of  your  choice.  Connect  and  operate 
up  to  3  rigs  simultaneously.  Switch  selects  rig  to  monitor. 

MultiSonsor  SWRiPeak  Wattmeter 

manltorm  HF,  ¥HFg  QRP  rigm. 


»119 


95 


^A7 


Thli  NEW  MNB25  D«luit  Power  Sentrv  is 

MFJ's  exclusive  Multi  Sensor  SWRiPeak  Wattmetef. 

With  one  unit  yau  can  monitor  SWR,  |>eak, 
average  powef  for  HF,  VHP.  or  QRP  ri§s. 

Secret  li  plug-in  itnton.  Plug  in  up  to  3  sen- 
sors of  your  choice  {HF,  VHF,  or  QRP.  see  befow). 
Connect  and  cerate-  up  to  3  hgs  simultaneously. 
Front  p^nel  switch  selects  rig  to  moniior. 

Comes  witti  one  tentor  of  your  choice.  Use 
sensofS  remote  or  mount  in  cabmet. 

%tM^  forwarti  ind  reftecttd  power  on  separate 
melfifS.  2  ranges.  2*4  meter  movements. 

ind  SWR  Irtin  1:1  to  1:1  Has  SWB  sefisl- 
tivily  cofiirol.  lighted  metefs,  t^nefy  check. 

Black,  etched  frem  piflel,  rugged  metal  cabi- 
net.  6-3/4  x  5-3/8  x  5  3/4  in.  9V  battery  or 
110  VAC  with  optional  AC  adapter.  $7J5. 

MF4'8ID  POWER  SENTRY,  %mM.  Same  as 
MFJ-825  but  less  peak  function,  only  one  meter, 


plug  in  one  sensor  at  a  time. 

Comes  with  ofit  lontor  of 
your  choice  (see  specs  below). 
Use  remote  or  mount  in  cabinet.  H 

Monitor  forward/reflictod  aver- 
age power,  2  ranges,  SWR  1:1 
lo  6:1.  2%  meter  movement. 

Hit  ran^e/modfl,  nflected/for- 
wafi  power  switches.  SWR  sensttlvlty  control. 

Ughietf  meter  {req.  12  V).  Slack,  etched  panel, 
nr»etaf  cabinet  37/8  x  5  3/8  x  4-1/2  in, 

PLUG-IN  SENSORS:  $29.95  ea. 

Plug  up  to  thrK  In  MFJ  B2$.  one  m  MFJ  820 
MFJ-e30  HF  SEMSOR.  I.fl  lo  30  MHz.  200/2000 

watts,  fomafd.  20/200  watts  rettected.  fuH  scale. 

5  watt  SWR  sensitivity.  Accuracy.  ±  5%. 
MFJ-831  VHF  SENSOR.  50  to  175  MHl,  20 

and  200  watts  full  scale  forwarii  and  reflected 

power  5  watt  SWR  sensitivity.  Accu.,   ±  7,5%, 


MFJ-832  QRP  HF  SENSOR.  13  to  30  MHz.  2 
and  20  watts  lull  scale  forward  and  reflected 
power.  500  MW  SWR  sensitivity.  Accu.,  ±  7,5%. 

MFJ-S33  Hl-PWn  VHF  SENSOR.  Same  as  MFJ 
831  but  200/eOOO  W  fwd.  20/200  W  ref. 

Atum.  cabinet  SO  239.  21/2x25/8  x  2-1/4  in. 

Older  trom  MFJ  and  try  W.  tf  not  delighted, 
return  wiihm  30  days  for  refund  (less  sfiipping). 

One  year  oncond^tfof^ai  |uarantte. 

Mer  yours  todiy.  CaB  Wk  Iree  8Q0'S47  IfiOO. 
Charge  VISA.  MC.  Or  mail  check,  money  order. 
Add  S4.00  each  for  shipi^ing  ar>d  handling. 


CALL  TOLL  FREE  . . .    800-647-1800 


Call  601  323  5S69  for  technical  information,  or- 
der/repair status.  Also  call  501  323-5869  outside 
continental  USA  and  in  Mississippi. 

MFJ  ENTERPRISES,  MC. 

BOX  494,  MISSISSIPPI  STATE,  MS  39762 


^  Reatter  Sen/ ice —see  page  J 95 
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SCR  WOO  VHF—SCR^OOOUHF 


For  Your  ISIew  Reg^ater  System 
Off  ioRepla^^  fllifoiyr  O 


i  1 

fismtc  Range  Front  End 

for  Excellent  Sensitivity 

&  IM  Rejection, 
i  Sensitivity:  0.35yV  Typ. 
•  a  Pole  IF  Crystal  flltef. 
«Full  IViffeiing,  UghtBd 

Status  Indicators/Con- 

trot  Pyf  h^buttons,  Btry. 

Pow^r  Input,  AC  Pwr, 

Supply,  ,CW  IDer,  etc., 

etc/! 


.^ 


/ 


iT 


-  ■'■■  ,  ■■  I 

ble  firm  wP^y  mr]e         m  Repeaid 

Systems?  <^laK  afdym!^  checKteatures,  per- 
formanief  a^flaWtitv  d^  a  ,  tm^  of  acces- 
sories and  optit^na . . .  clieckpnc^^  and  check 
quaiity  of  construction! 

If  you  db/yqu  11  f  ind  that  there  BnH  a  repeater  on 

the  market  that  ready ^mparfstolhe  SCRIOOp 

or.  4€00l  There  are  cheaply  made  laW-poWef 

"birebories'"   units,   and  th^re  4ra   sup^h 

expensive  fepeelers  (which  don't  ev0n  offer 

many  of  our  features)!  At!  itpmgs  corisjderSd, 

we  fee!  th^t  the  SCB1000  3  4000  are  simply  the 

finest  repeaters  mallabfe^produced  by  a 

very   reliable   company:  wiiieh  ^]:iecia!f:^es 

specif icatly  in  this  field,  Sq:  makeyoun fiext 

repeater  a  Spec  Cotnm,  Years  from  now, 

you'll  still  be  glad  ybu  disit 


Shown  in  Optional  CaPIr 


Mi 


SCR70001SFCC 
TYPE  ACCEPTED 

for  Comm^rciaf 

Services 


on  2  9/lirs.  I 


Avaitatte  just  the  way  you  wantit—wWh  Full  AutonAtoh/Rnvers&  Patch/Land-Line  Control;  Touch  Tone  Control  of 
various^  repeater  functiQng;^,r  I  "i  riiiiMy^t'ii.v  hwri.D.";  various  Tone  &  Tinner  Units,  etc.  PLUS— the  finest  Duplex- 
ers,  Cabinets,  Antennas,  Cat?ie^^  efcTTSur  Repeaters  are  sold  factory  dfregt  only,  or  through  Foreign  Sales  Reps,  Get 
your  order  in  A,S,A.P.! 


180  Day  Warranty 
CbH  or  wriW  today  and  get  the  detafts! 


SPECTRUM 

fxport  Orders  —  Contact  our  international  Dept. 


1055  W.  Germantowo  Pk.,  Dept.  S8 
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COmU/IERCML  n/IOBILE  A 


BASE  TRADISCEIVERS 

136-174  H/tHx       .^^.^^■i^^.ft^^  ^"^  220-240 MUMie-^'^^^^s^^ 


:7e4 

^  6  Channels, 
iO,35uVHcvf. 
ifiPoifi  Crystal  Flir 
I  Seaulifyl  Audio— I^X  + 
I  Pro'Vi^ion  tor  CTCSS 
I  Very  Reasonably  Priced 


TX- 


PCL250  30  Wt. 
Mobile  Unit 


•  Very  al tractive  «oodgrain  fiou^mg 


'*Super  Rugged"  Housing 

Solid  Vb"  Thk.  Aircraft  Aluminum!  ^^^ 

1^  FCC  TYPE  ACCEPTED- PARTS  21,  81,  90  ^ 


Bu.lt  n  AC  PoweT  Supply 

From  Panel  Siaiiis  indicaior  Lights  rLrUOI/U  OU   Wi, 

Oplional  Rcvr  Scannsng  Fynclfon  AvailabSe  B3S6  StdtiOfl 


SCR450 

BOA 


SPEC  COMM  REPEATER  BOARDS  &  SUP-ASSEMBLIES 

These  are  Professiortst  "Cofnmerctsl  G^ade"  Units — Desrgoetf  tor  Extreme  EnvirQnment$  |  -  50  fo  +  60*  Cjl 

All  equipment  assembled  &  tested.  For  2M,  220  MHz  &  New  450  MHzi 


SCR100  VHP  Receiver  Board 

•  Wide  dynartitc  range'  Reduces  overload    dc- 
se^se .  and  IM 

•  Sens.  0.3  uV/t2dS  SINAD  typ, 

•  Sel    6da  Cf{    t  6  5  KHI    liOdB  fe    i30KHi,  iB 
Pole  Crystal  FJtr  | 

•  S  Me ref  Output  .^^  ^ 

m  Exc.   audio  quaMty!    Fasi   squelch  1    w/D.OCX)S% 
Crystal. 

SCR100  Recefver  Assembly 

•  SCmoO  iTiounted  in  shielded  housing 

•  Same  as  used  on  SCR1000 

m  Completely  asmbtd  wif  T  craps,  SO 23 9  COnr>  , 
AF  GA^N  POT,  etc-  JH|  h 

SCR450  UHF  Receiver    Bd.  or  Assy. 

•  similar  to  SCR  too,  ©ncepi  wiih  12  Pole  IF  Fftr  &  8 
Resonator  front  End  fUr ' 

•  Otscnminator  &  D«vfatior>  MU  OuTpulS 

•  Totattf  H€H¥  Atf rcffced  O^stga* 


¥L% 


FL-fi  Rcvr.  Front'End  Preseleetor 

•6  Ht  Q  Resonators  with  Lo^Nolse  Trarisistof  Amp  (2M  or 
200MHz). 

•  provides  Immendous  re|«ctkin  of  "oyt-of-band"  s»grtals 
w/out  ttK  usual  TossI  Can  often  tm  used  mslead  of  Idrge^ 
eii;pensive  cavity  tillers  ^ 

•  Extremely  helpful  at  sites  wilh  many  nearby  VHF  transmft- 
ers  to  "fllter-Dut"  these  ouT-ot-band'  signals.  ^ 

•  Voltage  Gain  apj(  10  dB. 

•  SeiagtTvnyi  -20  dB^  it2.0  MH?,  -SO  dB  ut  ±6  MHz 
(lyp,) 

tOWOO  auiomaiic  Base 
StBtion  CW  tdeniiHer 


BJtt] 


SCT410  XMTR  ASSY, 


SCT110  VHF  Xmtr/Exctter  Board 

•  7  or  10  W!S  Output    100'''o  Duty  C¥':^e^ 

•  Inlinilc  V&Wf^  prool  -^ 
9  Ttye  FM  fot  &<c  am^io  ^juahty 

•  New  Desigo-  Specifically  tor  conhnuous  rptr 

•  Very  low  rn  "white  noise' 

•  Spyrious  -70cJ&  Harmonics  -  BO  dB 

•  Witt^  0D05*-n  jctal 

•  BA  10  30  Wt.  Amp  board  it  Heat  Sink,  .1  mo  LP 

Filler  it  rel  pwr.  ser^sor 

SCT1 10  Transmitter  Assembly 

•  SCTi  to  mounied  tn  shielded  housing 

•  Same  as  used  ori  SCR TOOO 

•  Complelety  assrnbtd.  wf¥J.  caps,  S0239  corrn, 

•  7.  10  O*  30  Wt  uriii 


•  For  Repeaters,  Base  Xmt*s  .  etc 

•  Fully  Autontatic  ID  Timing  <|  nmtf  keymg 

•  Con  ven  lent  Fr  onl  Panel  Controls  Many  Deluxe     ,^!^l^^W.     SCT410UHF  Tra  n  S  m  Itte  r  B  d-  Of  A  S  S  y . 

Features?  rtC^B?  *  Similar  toSCTttO  8-10  WTs 

•  AC  Of  DC  powered  " 

•  Easy  to  instaliF'  T9"  Racit  Mount  1  '  OvcXNwi. 


j^4fM^    *  A^^>  ^^  ^  *^o  OS- ie Slipper  High  Siatkillty  Cryttal 
1    r  f\^x  H*b.AAiB 


SCAP  Autopatch  Board 

•  Provides  all  t>asic  autopatch  functions 

•  3  D»git  Access,  1  Aui   On/011  t unction,  AudiO 
AGC.  BuHt-in  If  mars:  etc 

«  O/t  Inhibit  tKJ  also  availabte 

•  Write/call  for  details  and  a  data  sheet 

RPCM  Board 

»Used  w/SGAP  board  to  provide  ■  Res^erse  Patch" 
and  Land  Line  Control  of  Repeater 

•  Includes  ^and  line  "answenrig''  circuitry 


•  Reasonat:>ie  Pnce!  Ask  lor  Data  Shieel 

CTC100  COR/Timer/Control  Board 

•  Complete  COI^  ciicyitfY 

•  Carnef  Hang  S  T  O  Tiimefs 

•  Refnole  «mtr  InhjbiifReset  control 

•  PfovisiOn  tor  panel  cootroi  switches  &  lamps       j^. 

•  100^  e  Solid  State  CMOS  logic 
«  Many  uirier  features 

ID250  CW  ID  &  Audio  Mixer  Board 

•  Adfystable  JD  lone,  sp^eed,  level,  timing  cycle. 

•  4  tnpul  AF  Mixer  S  Local  Mic  arnp 

•  COR  inpgr  &  xmtr  hold  circuits 

•  CMOS  logic;  PROM  memory— 250  bilsfchannel. 

•  Up  to  4  different  ID  channets! 

•  Many  other  features  Faclory  Programmed 


J 


•  BA^  30W.  mifi.  UHF  Amp.  Bd.  &  Heal  Sink. 


TTC100  Touchtone 


Control  Board 


3d>giT  ON.  3  digit  Off  oontfof  o*  a  smgtefepeaief  tunc 
lion  Orjop1ionafl2funGtFons(2digitsON/OFFeach| 
Can  be  used  lo  pull  in  a  relay,  tiigger  logic,  etc 
Typically  used  lor  Rptr    ON^OFF,  Hl/LO  Pwr  , 
PX  ON/OFF.  Patch  Inhibil/Resei.  etc 
Stable,  anh  taistng  design  5s  Limit  on  access 
For  Add'l  Funcifontsj— Add  a  "Parttaf  TTC'  Board 


COn/IH/IUhltCATmiMS   CORP. 


Send  for 
DatB  Sheets! 


1^68 


Norristown,  PA  19401    •    (215)  63M710 


y^  Reader  Service— see  fiage  195 
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lu!tanN.  labiin  W9IWi 
9124  N.  Crawford  Avenue 
Skokie  it  60076 


Over  There 

notes  from  Kilroy 


The  US  Army  made  me  a 
radio  ham,  although 
that  was  not  the  intention. 
When  they  drafted  me  in 
1941,  before  the  shootin' 
began,  they  somehow  had 


me  pegged  as  a  supply 
clerk,  but  t  was  not  about 
to  become  a  shopkeeper  in 
uniform.  Fortunately,  all  of 
this  happened  in  a  Signal 
Corps    Battalion    in   South 


Carolina,  and  my  request 
for  a  transfer  to  the  Radio 
Section  was  finally  ap- 
proved—especially after  I 
lied  about  all  the  radios  I'd 
built   before  coming   into 


Photo  A.  The  author  at  radio  school  in  Ft  facksoi}.  South  Caro/ma,  deep  in  copying  Morse 
code  groups. 
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the  Army  Welt,  it  was  part- 
ly true:  I  had  gotten  one 
radio  to  work. 

When  I  hear  amateur 
radio  newcomers  talk  now 
about  how  hard  it  is  to 
learn  code  and  theory,  I 
smile  a  little.  It  was  not 
hard  for  me  —  I  just  put  in 
four  or  five  hours  a  day, 
every  day  for  three 
months,  and  1  knew  all  that 
I  needed.  I  was  lucky,  The 
Radio  Section  of  the  56th 
Signal  Battalion  was  com- 
posed mainly  of  hams,  all 
of  whom  were  very  helpful. 
We  spent  many  an  evening 
around  a  BC-342  receiver 
listening  to  amateurs  send 
CW  oil  the  7  MHz  band 
{then,  7  megacycles),  and  I 
picked  up  amateur  proce- 
dure that  way.  But  then  the 
5  hoot  in'  did  start,  and  I  did 
not  get  my  ham  ticket  until 
I  came  back  home  in  1945. 

I  wound  up  in  Algiers  at 
Allied  Force  HQ  as  a  radio 
operator  On  the  first  night, 
they  put  me  at  a  receiver 
and  toid  me  to  copy  what 
was  coming  in.  The  other 


end  of  the  circuit  was,  tiney 
informed  me,  Casablanca. 
Casablanca!  Was  Hum- 
phrey Bogart  at  the  key? 
Whoever  he  was,  he  was  a 
little  too  fast  for  me,  so  I 
sent  the  Army  Z  signal  for 
QRS"''send  more  slowly." 
No  response,  I  tried  again. 
More  speed.  Then  he  cut 
back  to  about  5  wpm  and 
sent  in  clear  text:  'Tut  the 
radio  chief  on/' 

I  called  the  officer  in 
charge,  who  sat  down  and 
shared  the  phones  with  me. 
Still  in  clear  text,  and  still 
at  5  wpm,  came  the  mes- 
sage: 'Tut  a  real  operator 
on/'  The  lieutenant  took 
the  bug  (a  Vibroplex 
automatic  key)  and  ripped 
off  a  string  of  Morse  that  1 
could  not  read.  ''You  won't 
have  any  trouble  now, 
OM/'  he  said.  Another 
ham!  And  he  was  right.  I 
worked  the  Casa  circuit  for 
weeks,  and  as  my  code 
speed  came  up,  it  actually 
became  fun. 

But  working  radio  out  of 
a  main  headquarters  in  a 
big  city,  while  it  had  its  ad- 
vantages, was  not  my  idea 
of  being  an  Army  radio 
operator.  In  a  very  foolish 
moment,  I  asked  for  a 
transfer  and  got  it  —  to  the 
First  Armored  Division, 
where  I  was  put  at  a  radio 
in  an  armored  half-track 
and  sent  Morse  with  a  key 
clamped  to  my  thigh. 

I  was  Net  Control  for  a 
Combat  Command,  a 
small,  highly-mobile  unit 
Q.f  the  Division.  One  of  the 
ways  we  confused  the 
enemy  (and  ourselves  even 
more)  was  to  change  net 
frequency  each  midnight. 
This  meant  tht  I  had  to  get 
everyone  zero-beat  to  the 
new  frequency,  which  took 
at  least  an  hour,  during 
which  all  the  radio 
operators  in  the  whole  Ger- 
man Army  were  saying  to 
one  another,  "Veil,  ve  see 
that  Jablin  is  now  on  2345 
megs  tonight/' 

Some  of  the  operators  in 
the  net  had  very  little  ex- 


f:f  f"  . 
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Photo  8.  Livestock  on  the  desert  was  a  Utile  different  from  that  at  home,  as  the  half-track 
driver  discovered. 


perience,  and  the  fellow  in 
the  Ordnance  Company 
was  getting  his  training  ''on 
the  job/'  One  night,  after 
all  stations  had  checked  in 
on  what  was  approximate- 
ly the  frequency,  he  came 
back  to  me  and  asked  for  a 
signal  report.  I  gave  him  a  5 
by  5  —  strong  and  read- 
able. Then  he  came  back 
on  phone  and  confessed 
that  he  really  did  not  know 
how  to  load  up  a  BC-191 
transmitter. 

Right  then  and  there,  a 
few  miles  from  the  enemy 
line,  I  instructed  him  about 
tuning  a  transmitter  using 
the  final  plate  meter.  Then, 
unthinking,  I  joked:  ''If  you 
don't  think  that  you're  get- 
ting out,  hold  the  key  down 
and  touch  the  base  of  the 
whip  antenna/' 

He  must  have  tried  it  as 
soon  as  I  told  him.  You 
never  heard  such  vile  lan- 
guage on  the  air!  The 
BC-191  ran  about  75  Watts 
in  and  about  25  Watts  to 
the  antenna  (not  efficient, 
but  reliable),  and  HI  bet 
that  he  had  a  blister  on  his 
finger  for  a  long  time. 

The  German  Army  (and 
we,  I  guess)  had  radio  in- 
telligence   sections    which 


tracked  down  the  other 
side's  transmitters  for  one 
reason  or  another.  I  dis- 
covered one  of  the  reasons 
one  night  on  the  North 
African  desert  Every  time 
that  I  made  a  transmission, 
a  few  88mm  shells  dropped 
nearby.  Pretty  soon  I  got 
the  connection  and  gave 
up  the  radio  until  we 
moved  to  a  new  location. 

Come  to  think  of  it,  we 
must  have  had  some  kind 
of  radio  intelligence.  One 
of  the  operators  at  Allied 
Force  HQ  in  Algiers  just 
could  not  get  along  with 
his  fellow  CIs,  his  officers. 
Army  regulations,  or  Al- 
gerian wine,  so  they  shipped 
him  up  front.  Somehow, 
in  the  middle  of  the 
Algerian  nowhere,  he 
found  a  bottle  of  wine, 
which  inspired  him  to 
retune  his  radio  to  an 
Algiers  frequency  which 
he'd  remembered  and  send 
a  personal  message  to  his 
old  CO,  asking  hrs  forgive- 
ness and  a  transfer  back  to 
AFHQ,  Someone  intercept- 
ed him  and  he  did  get  back 
to  Algiers,  but  as  a 
prisoner.  The  Army  was 
stuffy  about  that  sort  of 
operating. 

All  of  the  radio  equip- 


nient  that  I  used  during 
World  War  fl  was  tunable; 
we  had  little  crystal-con- 
trolled operation  except 
for  some  mobile  FM  stuff. 
By  today's  standards, 
signals  were  broad  and  not 
terribly  stable.  This  meant 
that  the  CW  note  was  not 
especially  pleasant  to  hear, 
but  if  transmitter  and 
receiver  were  reasonably 
close  in  frequency,  solid 
copy  was  possible. 

The  combination  I  used 
most  was  the  SCR-193.  This 
consisted  of  a  BC-312 
receiver  (still  to  be  found 
at  hamfests)  and  a  BC-191  A 
transmitter,  plus  asso- 
ciated antenna  tuner, 
dynamotor  power  supply, 
etc.  The  312  was  a  superb 
receiver  for  its  time.  Its 
main  drawbacks  were  a 
bad  case  of  backlash  in  the 
gear-driven  dial,  an  occa- 
sional drifting  local  oscilla- 
tor,  and  its  weight  —  about 
200  pounds,  it  seemed, 
when  you  were  trying  to 
wrestle  it  into  or  out  of  its 
mounting. 

The  191 A  was  another 
kind  of  beast.  It  was  a  basic 
''Master  Oscillator-Power 
Amplifier"  rig  (MOPA),  a 
circuit  which  had  been 
popular    with    hams    for 
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many  years  before.  "Master 
Oscillator''  was  1930s  lingo 
for  a  vfo,  preferably  one 
with  the  instability  built  In. 
When  you  keyed  it  on  CW, 
the  oscillator  gradually 
canne  up  to  frequency  to 
make  a  dot  or  dash,  then 
dropped  right  off,  giving  the 
Morse  a  very  distinctive 
''yoop''  sound.  Amateurs 
who  tried  to  put  the  191  on 
the  ham  bands  after  the  war 
quickly  heard  from  the 
FCC.  The  PA  had,  as  I  men- 
tioned, about  75  Watts  in- 
put. This  often  was  loaded 
into  a  whip  which  physical- 
ly or  electrically  had  no 
reference  to  the  operating 
frequency.  We  did  the  best 
that  we  could  with  the 
antenna  tuner,  which  often 
worked. 

The  SCR-193  could  be 
mounted  in  a  jeep,  a  truck, 
a  tank,  an  aeroplane,  or, 
with  an  ac  version  of  the 
receiver,  it  could  be  fixed. 
That  is  why  I  saw  so  many 
of  them. 

We  "field  radio  opera- 
tors'' were  not  supposed  to 
do  much  maintenance; 
changing  tubes  and  lubri- 
cating dynamotors  were  all 
that  the  regulations  permit- 


ted. When  something  went 
realiy  wrong,  we  were  sup- 
posed to  send  the  radio 
back  to  "second  echelon/' 
which  had  its  own  limita- 
tions  on  what  it  was  sup- 
posed to  do.  No  one  paid 
much  attention  to  all  of 
this.  If  you  thought  that 
you  could  fix  it  and  you 
had  the  time,  you  tried.  We 
had  the  manuals  which 
came  with  the  equipment, 
but  many  of  us  used  the 
Radio  Amateur's  Hand- 
book  as  our  basic  refer- 
ence. 

To  this  day,  I  hate  to  use 
earphones,  for  a  very  funny 
reason.  We  had  our  half- 
track at  a  forward  observa- 
tion post  and  I  was  operat- 
ing from  outside  the  track, 
using  the  phones  and  key 
on  long  extension  cables. 
The  phones  prevented  me 
from  hearing  the  first  mor- 
tar shells  come  in,  and  by 
the  time  I  tried  to  find 
shelter  under  the  vehicle,  it 
was  too  late,  A  few  shell 
fragments  caught  me  in  the 
leg  and  elsewhere,  and  I 
was  away  from  the  radio 
for  a  few  months. 

When  the  Army  decided 
that  they  wanted  me  back 


at  work,  the  North  African 
campaign  was  over.  I  was 
put  on  a  troopship  to 
Naples,  Italy-  This  short 
voyage  produced  one  of 
the  mysterious  interludes 
in  my  Army  career.  About 
an  hour  after  we  left  port,  1 
was  paged  on  the  PA  sys- 
tem and  told  to  report  to 
the  Army  officer  in  charge. 
He  asked  if  1  were,  indeed, 
a  radio  operator,  and  by 
this  time,  I  felt  qualified  to 
say  yes.  He  then  took  me  to 
the  ship's  radio  shack  and 
sat  me  in  front  of  a  receiver, 
with  orders  to  listen  for 
signals,  to  copy  anything  I 
heard,  and  ''don't  touch  the 
tuning!" 

I  sat  there  for  a  whole 
week,  except  for  meals  and 
sieepj  when  I  was  relieved 
by  another  operator.  And  I 
never  heard  a  thing. 

In  Italy,  I  spent  some 
time  in  a  replacement 
depot  while  the  Army  lost 
my  records  and  found 
them  again.  When  my  pa- 
pers did  show  up,  I  dis- 
covered that  I'd  been  re- 
classified "Field  Radio 
Operator  and  BAR  (Brown- 
ing Automatic  Rifle)  Gun- 
ner/'  Td  never  seen  a  BAR. 


Photo  C  This  was  the  J941  model  of  an  ATV—Att-Jerrain  Vehicle—  complete  with 
SCR-193  radio,  30-  and  SO-caliher  machine  guns,  armor  plating,  and  a  canvas  top  to  keep 
out  the  rain ..  .  in  the  desert 


and  to  date  I  have  never 
used  one.  But  —  if  the 
need  should  arise  —  I  am 
qualified.  The  Army  says 
so. 

After  rediscovering  the 
fact  of  my  existence,  the 
officers  in  charge  of  my  life 
put  me  dri  a  truck  and  sent 
me  north  toward  the  ac- 
tion. The  truck  stopped  at 
the  120th  Engineer  Combat 
Battalion  and  a  lieutenant 
with  a  clipboard  called  my 
name  and  serial  number.  I 
looked  around  at  the  bull- 
dozers and  other  heavy 
equipment  and  said,  "Sir, 
there  must  be  some  mis- 
take. Tm  a  radio  operator, 
not  an  engineer."  He 
checked  my  name  and 
number  again,  ''Well, 
Jablin,  you're  an  engineer 
now/' 

On  the  way  to  Battalion 
HQ,  I  passed  a  Jeep  and 
saw  an  SCR-193  mounted  in 
it.  I  was  home  again! 

Combat  engineering  had 
its  own  fight  moments.  I 
was  the  operator  of  the  jeep 
radio;  we  used  the  car  for 
reconnaissance  and  other 
general  errands.  Mainly,  we 
chased  around  Italy  and 
(later)  France,  looking  for 
blown  bridges,  mined 
roads,  and  other  hazards  to 
health  — except  for  the  four 
months  that  I  sat  in  a  hole 
on  Anzio  doing  nothing. 

Actually,  one  never  did 
"nothing''  in  the  Army.  Our 
S-2  (battalion  intelligence 
officer)  had  an  inordinate 
affection  for  explosives 
and  believed  that  every 
soldier  in  an  Engineer  Divi- 
sion should  share  that  love. 
Therefore,  he  filled  our  idle 
Anzio  days  with  classes  in 
how  to  use  TNT,  dynamite, 
black  powder,  and  all  the 
rest  —  how  to  make  booby- 
traps  and  how  to  defuse 
them,  and  what  a  shaped 
charge  is  and  how  to  blow 
a  bridge  with  one.  Life  was 
one  great  Fourth  of  July. 

Then  I  discovered  that 
mine  detectors  were  con- 
sidered radio  equipment 
(they  had  batteries  and 
tubes)  and  part  of  my  job 
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Photo  D-  No  matter  what  the  locale,  a  Gl  haircut  was  part 
of  the  Army  uniform.  The  spofs  on  the  photo  are  from  sand 
which  got  into  the  developing  tank.  Film  was  processed  in 
a  small  tent  at  night 


Photo  E.  The  SCR-193  was  mounted  behmd  the  front  seat 
of  this  Command  Car,  and  the  whole  rear  compartment 
was  the  "radio  shack^ "  The  rig  got  a  good  workout  during 
maneuvers  in  the  Carol inas  during  the  summer  of  194T 


was  to  keep  these  gadgets 
working.  If  you've  ever 
read  the  catalog  descrip- 
tion of  a  Heathkit  metal 
locator,  Y^"-*  know  the 
general  principle  behind 
mine  detectors.  Later 
models,  designed  to  locate 
non-metallic  mines,  worked 
like  VHF  grid-dip  oscil- 
lators. The  men  who  swept 
roads  and  fields  with  these 
devices  gave  me  frequent 
invitations  to  come  along 
and  watch  them  work,  the 
phflosophv  being  that  it 
must  be  very  interesting  for 
me  to  see  them  use  the 
equipment  I'd  worked  on 
It  was  interesting,  but  if  I 
turned  such  invitations 
down,  the  response  was 
likely  to  be:  ''Don't  you 
think  that  you  did  a  good 
job  fixing  this  damn  thing?" 

So,  the  radio  communi- 
cations was  mixed  with  a 
good  deal  of  military 
engineering. 

The  other  operators  in 
the  battalion  did  not  share 


my  preference  for  CW,  and 
therefore  we  used  phone 
most  of  the  time,  This  led 
to  some  interesting  voice 
communications  (very 
much  against  Army  rules) 
when  we  used  slang  or 
obscure  references  to 
avoid  the  trouble  of  en- 
coding messages. 

The  ieep  was  laid  up  one 
day  and  my  company 
moved  ahead,  leaving  it  in 
a  French  barn  —  and  me  to 
keep  an  eye  on  it  —  until  a 
repair  part  could  be 
brought  back  As  evening 
fell,  there  was  a  knock  on 
the  door  and  a  Frenchman 
stuck  his  head  in.  "Mon- 
sieur/' he  said,  "Des  Alle- 
mands  sont  arrives  [The  Ger- 
mans have  come)."  Great!  I 
was  the  only  Gl  left  in  town. 
"How  many?"  1  asked,  con- 
tinuing in  French.  ''Nine/' 
was  the  answer. 

The  odds  were  nine  to 
one,  and  no  matter  what 
the  magazine  stories  said,  I 
didn't    believe    that    one 


American  tme)  was  a  match 
for  nine  Germans.  I  got  on 
the  radio,  and  the  heck 
with  military  procedure. 
Without  any  preliminaries, 
I  began  right  after  pressing 
the  mike  button;  "Do  you 
know  who  this  is  and  where 
I  am?"  My  buddy  at  Com- 
pany HQ  recognized  my 
voice  and  remembered 
that  rd  been  left  behind, 
he  gave  me  an  affirmative. 
"Some  of  Walter's  cousins 
have  dropped  in  for  a  base- 
ball  game  up  the 
road  want  to  join  in?"  1 
continued  Walter  was  one 
of  the  radio  ops.  He  was  of 
German  extraction,  and  we 
used  to  kid  him  about  the 
German  Army  being  full  of 
cousins  of  his. 

The  other  operator  got 
the  message.  "Til  tell  Un- 
cle Bill  and  we'll  be  along/' 
he  said.  "Over/'  Uncle  Bill 
was  Major  Williams,  the 
Exec  Officer.  Shortly  after, 
a  CI  truck  drove  up  with 
several  soldiers  from  HQ, 


along  with  Uncle  Bill  Ac* 
tually,  no  fight  developed 
The  Germans  were  tired, 
cold,  hungry,  and  very 
much  in  a  mood  to  sur- 
render. But  I  was  glad  that 
rd  had  the  radio. 

Uncle  Bill  came  to  my 
rescue  another  time,  too. 
Our  battalion  was  to  put  an 
assault  pontoon  bridge 
across  a  river  under  cover 
of  darkness,  and  as  soon  as 
night  fell,  the  trucks  load- 
ed with  boats  drove  toward 
the  shore.  Motors  shut  off, 
they  silently  coasted  the 
last  mile  or  so  down  a  hill. 
They  were  followed  by  my 
jeep,  driven  by  a  brand  new 
reconnaissance  officer 
fresh  from  the  States. 

"Send  HQ  a  message 
and  tell  them  that  we're 
here/'  he  ordered  me. 

Now,  the  dynamotor  on 
the  SCR-193  made  a  fearful 
racket  when  it  was  turning 
over,  and  when  the  trans- 
mitter key  was  hit  the  load 
made  it  whine  like  a  siren. 
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Yqu  may  be  losing  up  to  half  the  output 
from  your  vertical,  omnidirectional 
antenna  simply  because  of  RF  spillover. 
Vtell  send  you  a  design  for  a  simple  RF 
tester  that  can  help  you  find  out  Wfel! 
also  send  you  details  on  the  amazing 
AEA  Isopole  that  virtually  eliminates  RF 
spillover  and  can  help  multiply  your 
power  in  all  directions  on  the  horizon 
relative  to  an  ideal  half-wave  dipole  or 
other  non-decoupled  'gain'  antennas. 

Get  the  Facts. 

Contact  Advanced  Electronic 
Applications.  Inc.  P.O.  Box  2160, 
Lynnwood.  WA  98036. 
Call  206/775-7373.  ^^^ 


p  A  E  A  Brings  you  the 
r  m%Km%  Breakthrough! 


"Lieutenant/'  I  said, 
"There's  a  whole  woods 
fufi  of  Cermans  on  the 
other  side  of  that  river  and 
they  don't  know  that  we're 
here  yet.  If  I  use  the  radio, 
they'll  know  that  some- 
thing is  going  on  Besides, 
HQ  knows  that  we  are  here 
—  they  sent  us." 

"Soldier."  he  told  me, 
"I'm  ordering  you  to  tell 
HQ  that  we  have  arrived  on 
the  scene/' 

t  stuck  with  it  "Lieuten- 
ant. I'll  walk  back  to  HQ 
with  the  message,  but  Tm 
not  touching  the  radio/'  At 
that  point,  construction 
began  on  the  bridge  and  he 
had  to  supervise  something 
or  other  "Well  continue 
this  later/'  he  promised. 

When  the  bridge  was 
completed  {the  Germans 
were  awfully  surprisedX  we 
drove  back  to  Battalion  HQ 
and  I  headed  for  my  sleep- 
ing bag.  "lust  wait  a  mo- 
ment/' the  lieutenant  told 
me.    'We  are  going  to  see 


the  Executive  Officer,"  We 
entered  the  CP  (Command 
Post)  tent  and  he  told  Major 
Williams  that  he  was  going 
to  prefer  court-martial 
charges  against  me,  "Hold 
on,  son/'  said  the  Major. 
''Don't  use  that  word  so 
fast,  lablin,  what  hap- 
pened?" 

I  told  him  the  story, 
including  my  offer  to  carry 
a  message  back  on  foot 
Uncle  Bill  thought  for  a 
while. 

"Lieutenant/'  he  finally 
said,  "you've  just  arrived 
here.  A  lot  of  us  have 
managed  to  live  through 
this  thing  for  a  long  time, 
and  I  reckon  that  you  want 
to  survive,  too.  If  you  in- 
tend to  stay  alive  to  get 
back  home,  you'd  better 
listen  to  some  of  the  men 
who  have  had  the  ex- 
penence" 

The  lieutenant  and  I 
became  very  good  friends, 
and  I  occasionally  let  him 
use  the  radio  himself  Ji 


FAST  SCAN  ATV 


WHY  GET  ON  FAST  SCAN  ATV? 
You  can  send  broadcait  quality  video  of  home  moviesH  video 
tapes,  computer  games,  etc,  at  a  cost  that  is  less  than  sloscan. 
Really  improves  public  service  conimunic;atiDns  for  parades, 
RACES,  CAP  saarcbe*,  weather  watch,  etc, 
DX  It  about  the  same  as  2  meter  timplaK  --  15  to  100  miles. 

ALL  IN  ONE  BOX 

TC-1  Transmitter/Converter  .  .  ,  - 
Piug  in  camera,  ant,  mic,  andTV 
and  you  are  on  the  atr.  Contains 
AC  s^upply,  T/R  sw,  4  Modules 
below  .  .  .  . ,  ,  $  399  ppd 

PUT  YOUR  OWM  SYSTEM  TOGETHER 

j^  TXA5      ATV      Exciter     contains 

m^M-  video  modulator  and  xtal  on  434 

^VCybp  or    439.25    mHz,       All    modules 

yvired  and  tested  .....  S  84  ppd 

Mj/b  PA  5      10    Watt    Linear    matches 

^^^  exciter  for  good  color  and  sound, 

'—  This    and    all     modules     run    on 

13.8  vdc.  ,  , S79  ppd 

TVC4B  Downtronvertef  tunes 
420  to  450  mHz.  Outputs  TV 
ch  2  or  3.  Contains  low  noise 
MBF901  preamp.  -  .  S  49.50  ppd 

PACKAGE  SPECIAL  all       FMA5     AudFo      Subcarrier     adds 
four  modu.«  S  225  PPd      «-„^-<|     ^V      sound    ^to^  ^he 

SEND  FOR  OUR  CATALOG.  WE  HAVE  IT  ALL 
Modules  for  the  builder,  complete  units  for  the  operator, 

antennas*  color  cameras,  repeaters,  preamps,  tmears,video 
ider  and  clock,  video  monitors,  computer  interface,  and 
more.    19  years  \n  ATV, 

Credit  card  orders  call  (21 3 J  447-4565,  Check.  Money 
Order  or  Credit  Card  bv  mail. 
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ATTENTION  MOBILE  HAMS 


15  METER  MOBILE  TRANSCEIVER 

CW  &  USB 

NCG  I5SB 


^«i 


THE  ORP  RIG  WITH  THE  BIQ  RIG  SOUND  ACTIVE 
NOISE  BLANKER— RF  GAIN— CW  SWITCH  — 
SQUELCH-MIC  GAIN— DIGiTAL  FREQUENCY 
DISPLAY'-HI/LO  POWER  SWITCH— 13.0  VDC  5A 
POSITIVE  OR  NEGATIVE  GROUND. 

See  your  dealer  for  a  demonstration. 
DEALER  INQUIRY  INVITED. 


1275  N.  GROVE  ST. 
ANAHEIM,  CALIR  92806     (714)  630  4541 
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NEW  £QUIPM€NT  SPECIALS 


ATLA8 

RX-LtQ  Rctf. 

MM -1 10  MQbU«  Mnt. 

ALLIAKCE 


Model  43  "On  Sale"  Call  fot  Q  mtt 
CUSHCHAFT 

A- 3 
ATV-5 
ATV-4 
ATV-3 

214B 
214Ffl 

6n-6a 

ASO^S 
A14T-4 

A-in-it 

A-UT-MT 

OENTItOW 

Oipiwrton  L 

OTf*-t200L 

GLA-IOOOS 

DTH'^KA  -  CiiL  tor  Quote 

MT-3000A 

AT-3K 

AT-IK 

RT-aOOO 

W2-PEP 

Jr.  Monitor 


S1&9  DO 
27.00 


229.  DO 

89.  GO 

39.00 
77,00 

5d.oa 

59,00 

59.00 
25.00 
34.00 
5«.00 
34*00 


II»9.00 
639.00 
609.00 
399.00 

359.00 
230.00 

139.00 

K74,00 

149.00 

74.00 


DRAKE 
TEl/nni  Xcvr. 

HYGAIN 
TH3  JrT 
TH3  MK  3 
TH5  DX 
TH6DXX 
12AVQ 
UAVQi/WB 

iftAvrAvB 


-  Call  for  Quotf 


139.00 

189,00 

219.00 

269.00 

35.00 

58.00 

67.00 


IC2A  Lift:  f229.^  CaJl  for  Quote    ^ 

ICZATList:  S149.50    " 

255 A  Lis*-  PB9.W       '' 

2^ALi!it    H«9.00       " 

551  Lut    1449.00 

S51D  ■/PSaO  LliI    ^49.00  " 

251 A  List:  f 699. 00 

IC720  List    11198.00     " 


^  ^ 


IC.'ErKWOGO 

rSSITTS®,  SMSE,  TH-9000»  TB-7B00, 
TH240O    -  Call  (or  Quote 

ROHN 

25 G  Towers  Is  Accessories 
20't  ta  35%  Ofl 


HOBOr 
Mai^it400 
Model  800 

5WAK 

TB~Sha  Trlbander 

ITJ-AOV  Vertical 

TEJM  TEC 

Omni  A  "B"  Stnea 

252M  18  Amp  P.S. 

2«2M  IB  Amp  P. a.  W/VdiE 

5B0  Delia 

515  Argaiuuf 


649.00 
769.00 


159.00 
89.00 


719.00 
119.00 
129.00 
799.00 
399.00 


YAESU 

FT -78  %rtr.  549.00 

rr-aoi0M  1239.00 

FP-12  12  Amp  PS.    Sfriir.  109.00 

YR-901  CW.  RTTY.  Decoder  549,00 

rv-&QlOM  Synth.  VFO  319.00 

FTV  -90 1  R  T  raJUTii^e  rte  r  349 .  00 

FT'207RL|«C;  1399,00    Call  far  Quote 
FT-IOIZD  Lwit:  1942,00 
FT-10TLi*t:  fl04S.0O  -^ 

FT-707List:  PIO.OO 


USED  EOlflPMENT 


ALLIED 

AlSnXcrr.  w/P.S.  A  Spiir. 

COLLINS 

It  to  32  MC  W/Caee 


f/Sl&F 


75S-3B  Rrirr. 
ICWM-2  (Rounl} 
lCWM-2  (Riiundl 


DRAKE 

T-4)C?fmtr.  w/AC-4  P.S. 
T-4XBXmtr,  w/AC-4  P.S, 
TK-4Xt*^f.  */AC'4  P.S. 
TR*3  Xcvr.  w/AC-3  P,S.  k  MS-4 

Splir, 
R'4A  Rcrr. 


^399. 00 


475  00 

649.00 

1099.00 

949.00 


418.00 
458.00 
47a,  00 

379. 00 
279.00 


RF-ACS  P.S.   ii 


DENTRON 
HF-2O0A  Xcvr. 

^)kr.,Mike 
MLA-2SO0  2  K.W.   Amp  10-160 

Meter* 

HALLICRAFTERS 
SX-flt  I%CTf- 
FPM-3O0  Kc»r, 


499.00 


639,00 


119,00 
329.00 


ll$  -  110  HctFT  w/Spkr. 

HEATHKIT 

f B  -TUTTm  ete  r  Xcvr .  w/HP  -23  B 

P.S. 
ftA'203A  2  Meter  Amp. 
Apache  TX-1  Xmtr, 

ICOW 

lC-211  t  Meter  Xcvr. 
lC-3  P,  A.  DC  Supply 
IC-24B/SSB  a  Meter  Xcvr. 

KEKWOOO 
T5^^B5?rrMeter  Xcvn 

NATIONAL 

HCSmfcvr.  w/P.S.  &  SjAr, 

NCX-3  Xcvr,  »/P,S.  4i  Spkr. 

gPECTRONIX 

DD-]  Dliltm]  Display 

STAKDAKD 

C-t4eA  2  Meier  H.T.  W/TTF, 

HiciilB,  Case,  Char^r 
C-H6-A  2  Meier  HT  W/^icads, 


1«0.00 


339,00 
49.00 
99,00 


TEMPO 

TftlkpO  One  Xcvr.  •/'P,S,  ft 

TEM  TEC 

Triton  U  JCcvr.  w/CW  Filter 
Triton  fV  Xctrr.  w/CW  Filter 
Omni  D  Xcvr. 
Century  21  CW  Xcvr. 


399.00 


399.00 
499.00 
A99.00 
349.00 


475-00 

YAESU 

3t.OO 

Ft^WlSD  Xcvr.  w/300  W*tt  Unit 

3S9.O0 

CW  Filter 
FT-901Di:  "Demo'*  w/  FM  Option 

629. OQ 

IntititlliHl  -  full  «rarranly 

999.00 

499.00 

PTdx-560  Xcvr. 

449,00 

FT- 620 B  6  Meter  Xcvr. 

309.00 

FT-7  Xcvr. 

349.00 

339.00 

FT-lOl  EX  Xcvr.  w/CW  FUter, 

349,00 

Fan,  proHresfior 
rrV-6S0B.  6  Meter  Xvtr.  w/ 

549.00 

lunar  pre-aunp 

219.00 

fl29,00 


179,00 


Case,  Charger 

9WAK 

flRi  R  Rrrr,        ^ 

ISO  i  Meter  Xcvr.  w/lllXC 

P,n.  Ii  Spkr.     . 
500CX  Xcvr.  w/ll7XC  P.S.  t 

Spkr. 
VX-2  Voa  Unit 
1 1 7C  AC  Power  Supply 
t4C  DC  Module 


139.00 


339.00 

289.00 

4T9.0O 
39.00 
S9.00 
19.00 


AWTEKWA  PACKAOES 
CuBhcmfl  ATB-34  TrJiMUKJerw/ 

AllUnee  HD13  Rotor  331.00 

Cuahenifl  A -3  Triljander  W/HD- 

73  Rotor  {All i^mre}      ^  259.00 

Ryi^la  TH3  Jr.  TrltnivSer  w/ 

Alliance  HD-H  Rotor  229-00 

Hygatn  TH3MK3  TritaauJer  w/ 

AlUance  HD-13  Rotor  31^00 

Kffaln  TH5DX  Tribaoder  w/ 

All  lance  KD- 73  Rotor  309^00 


We  Sell 
New 


and  Service  the  Following 
and  Used  Equipment: 


AIdd 

Alliance 

Ameco 

ARRL 

Atlas 

Senchef 

8ird 

B  4  W 

CDE 
CES 

Covercraft 
CustKirafI 
Den  iron 


ETO  Alpha 
Ham  Key 
Hustler 
Ny  Gain 
ICOM 
JW  Miller 
KOk 
KLM 
La  r  sen 

MFJ 
Microlog 


V^ 


Mirage 

Mosley 

March 

PIPO 

Robot 

Rohn 

Bait  ton  Wife 

Shufc 

SST  £lBClron»cs 

Swan 

Tele}« 

Ten  Tec 

TET  Aniennas 

Trat 

Unadiiia 

VMF  En-giftaefino 

VtbropFei 

Wiisofi 

Wiisofi  CofTiiTiefciai 

Yaesu 


WE  TAKE  PHONE  OflOERS  OR  SHIP  C.O.D. 


or  Write 

for  your 

super  quote 

V  today!  . 


master  charge 


V/SA 


WE  EXP13R! 

(Sub-Dt«l«ri 

wartl^d  In 

foreign  CQun1rt*t)| 


95  Kitts  Lane,  Newington,  Conn.  06111 

**Near  ARRL  Headquarters*' 

Call;  203^67  0811 

OPENMON  Fffl    i0-5  3O*Sat    104 
EASY  DIRECTIONS:  Rt.  15  Swueh  ^  2  blackb  pa&t  McDonald  s  (Beffin  TiimpikeJ 


Reacfef  Sertrrce— «••  p*i?e  J  95 


SUB'DEALER  INQUIRIES  INVITED!  {Send  litterhtftd  for  cDmpl«t«  package) 
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FEDERAL  FREQUENCY 
DIRECTORY 

2  -  420  MHz  Inclusive 


OVER    100,000    FREQUENCY   ALLOCATIONS 
FROM   OFFICIAL   U.S.  GOV'T   RECORDS. 

UNCLASSIFIED  UNDER  THE  FREEDOM 
OF  INFORMATION  ACT 


AIR  FORCE 

JUSTICE 

STATE  DEPT. 

ARWY 

TREASURY 

FAA 

NAVY 

NASA 

INTERIOR 

COAST  GUARD 

FCC 

AGRICULTURE 

ALL  LISTINGS  ARRANGED  BY 
FREQUENCY,  AGENCY  AND  LOCATION 

A  BIBLE  FOR  SHORTWAVE    BUFFS 

AND  SCANNER  LISTENERS 

Drdftr  Now.* 

Only-  St  4.95  ^^^    Grove  Enterprises,  Iric. 

Postage  Paid  within  continental  U-S- 
Add  S2^00  If  fnalled  overseas, 
Aif  payments  myst  equaJ  U.S.  Exctiange. 


Route  1,  Box  156  K 

Brasstown,  NC  28902 


INTIMIDATED  BY 
MORSE  CODE? 


^99.95 

INTRODUCTORY  PRICE 

THE  NEW  AEA 
MODEL  MT-1 
COMPUTERIZED 
MORSE  TRAINER 
MAKES  MORSE 
CODE  EASY  AND 
FUN  TO  LEARN. 


•  Automatic  Speed  Increase.  User  Maty  Program:  Starting 
Speed.  Ending  Speed,  Practice  Duration;  5  Letter  code  Groups 
or  Random  Space;  Common  or  All  Characters. 

•  Precise  Speed  Control  1  to  99  WPM  (Tailor  to  Your  Exact 

Requirements). 

•  24,000  Character  Answer  Book  Available  ($2.00)  R)r  10 
Starting  Ptjsitlons, 

•  Random  Mode  Rsr  Practice  (No  Answers). 

KT-t  ComfHit&riiOd  Key^f  wm  AH  feaft/res  Of  A5ov©  Ttniner  is 
Also  A^tiatie  in  Same  Package  for  S  729.95, 

Advanced  Electronic  Applications,  Inc.,  P.O.  Box 
21 60.  Lynnwood,  WA  98036.  Call  206/775-7373. 


Dealer  inquiries  Invited 


Brinas  you  the 
Breaktnroiigh! 


/?= 


New  Improved  Adhesive 
Mount  for  the  2  Meter 
Avanti  Mobile  Antenna. 

Mounts  on  glass  — 
no  holes! 


^ 


Receives  and  transmfts 
through  glass. 

Superior  performance 
equivalent  to  5/8  wave. 

Superior  radiation  fuM 
Omni-DirectionaL 


ij      GLASS  y{/ 

1          \Afu^ 

i-i# 

ANGLE 

ADJUSTMENTiQ^^V'         "V 

-^y^  ®  / 

^/ijT       ^/St              / 

O  J\V                      ^^V    / 

^iV^^P^^''^^ 

r   couPLl^G 

BO)C 

It's  easy  to  install  —  No  holes  to  drill,  no 
magnet  to  scratch  the  paint,  no  clamps. 
Uses  an  espectalty  developed  silicone 
adhesive  that  secures  antenna  to  window. 
The  capacity  coupling  box  is  simply  attached 
wtth  a  special  adhesive  tape  to  inside  of 
window  -  Worried  about  crimping  or 
corroding  coaxial  cables?  It's  all  inside  and 
out  of  sight. 
Models  also  available  Sttyg^t  inaittl 

for  220  MHz  and  450  MHz,       S^ckTwL 

5«e  A^mnits  oittee  new  mobo^  ^ntf  mj^  29^31  ft 

SvTHf  5(X  for  handhng  and  postBge 


iiv^wtV  antennas 


3 


1-^10 


^ 


Avami  Research  and  Development,  Inc. 

340  Stewan  Ave.,  Addison,  IL  60101  t312»  628-9^0 

In  Canada:  Lenbrook  Ind,,  Scarborough,  Ontario  MIH  IH5 


MODEL 


ATV   RECEIVING  CONVEftTEft,  420-450  MHx 


^   lUNAaLE-vermer  runed,  420  to  450  MHz 
■   HIOH  PERFORMANCE -low  noise  RF  preamp.^ 
moffet  mixer^  mosfet  IF  amp,[Ch2  or  3  out ] 

*  SELF-CONTAINED -including  power  supply 

*  I  YEAR  WARRANTY 

*  PRICE:   $  88.<>o  [includes  shipping.  Add  $  U5  for 

COO  shipment] 

To  ordftr,  or  recetve  detailed  information, 
write  uA  or  call  us  at  l-SU- 336- 4775 

APTRON 
LABORATORIES     ^e 

PO  BOX  323,  SLOOMINGTON,  INDIANA,  47403 
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New  MFJ  3  &  1.5  KW  Versa  Tuners 

Run  up  to  3  KW  or  1.5  KW  PEP  and  match  everything  from  1.8  thru 
30  MHz:  coax,  balanced  line,  random  wire.  Built-in  balun. 

3  KW  VERSA  TUNER  IV'a  1.5  KW  VERSA  TUNER  Ill's 


1 


NEW  MFJ  KW  VERSA  TUNERS  HAVE  THESE  FEATURES  IN  COMMON 


These  6  new  MFJ  KW  Versa  Tuners  let  you  run  up  t€  3  KW  or  rs  KW 
PEP  (dependmg  on  the  model)  aod  match  any  feedline  coRtinuously  from 
1,6  to  30  MHz:  coax,  balanced  line  or  rando^n  wire.  Gives  maximum 
powef  transfer,  Harmonic  attenuation  reduces  TVI.  out  ol  band  emissions* 

AJI  metal,  low  profiLe  cattinet  gives  Rfi  pratection,  rigid  conslrucfion, 
sleek  stvlrnq  Bfack.  Rich  anodized  alummum  front  panel  5x14x14  inches. 


Fhp  down  stand  tflts  tuner  for  easy  vfewrng. 

Effldert!,  encapsulated  4:1  finite  balun.  250  pi.  600Q  vol!  capacitors. 
ie  positmn  dual  jnductor,  17  amp,  3000  V  ceramic  rolary  switch  (3  KW 
version).  12  position  Inductor.  ceram*c  rotary  switch  (1.5  KW  vefston). 
2%  meters,  SO  239  coajc  connectors,  ceramic  feerftliru  for  random  wire 
and  balanced  line.  One  vesr  limited  warranty.  Made  in  U.S. A, 


3  KW  VERSA  TUNER  fV*S 


[I    MFJ-984  3  KW  VERSA  TUNER  IV 

m^^^^t^m     EXCLUSIVE  RF  AMMETER 

$OQa95 


Hestff  duty  encapsu fated  4it  fefiit^ 
bMtun  for  balanced  lines. 


299 


insurer  maximum  power  to  antenna  at 
minimum  SWf^.  BuUNn  dummf  load. 

TMs  if  MF/s  best  3  KW  Versa  Tuiwr  IV,  The  MFJ'9d4  Deluxe  3  KW 
Versa  Tuner  IV  §ives  you  a  combination  ol  quality,  perfarmance,  and 
features  that  others  can't  touch  at  this  price. 

An  eiclusive  10  amp  RF  ammeter  Insures  maximum  power  to  antenna 
at  minimum  SWR.  A  separate  meter  gives  SWf^,  forward,  reflected  power 
in  2  ranges  (2000  and  200  watts). 

Versatile  antenna  switch  lets  you  select  2  coax  lines  thru  tuner  and  1 
thru  or  direct,  or  random  wire,  balanced  fine  or  dummy  load. 

A  200  watt  50  ohm  dummy  load  iets  you  tune  your  exciter  off  air  tor 
peak  perlormance.  Efficient,  encapsulated  4:1  ferrite  balun. 

[U    MFJ-981  3  KW  VERSA  TUNER  IV 

^^  #%#%I1R     A^^^^^^^  meter  gives  SWB,  forward 
$1  QQ^^     ^^^  rdfMcf6d  power  tn  2  ranges:  2000 
I  ^9  ^9  ^"^  ^00  waffs.  4;T  Iwnite  b^lun. 

1^  MFJ'981  3  KW  Vena  Tuner  IV  is  mt  ol  MFj's  most  popular  Versa 
Tuf^rs,  An  accurate  meter  gives  you  SWR.  locward  and  reflected  power 
in  2  ranges:  2000  and  20Q  watts.  Encapsulated  4:1  lerrite  bafun, 

m    MFJ-982  3  KW  VERSA  TUNER  IV 

m^  #%#%fie     ^^f^^^^^  switch  tets  you  select  I  coax 
^    g  QQ*'^     ^^'^^  foner  wnd  2  comx  thru  tuner  or 

I  ^#^7  directf  or  random  wire  and  balanced  line^ 

The  MFJ^i82  3  KW  Versa  Tuner  IV  gives  you  a  versatile  7  posi^on  an- 
tenna switch  that  lets  you  select  1  coax  thiu  tuner  and  2  coax  thru  tuner 
Of  direct,  or  random  wire  and  balanced  line.  Encapsulated  4:1  balun. 

tf  you  a f ready  have  a  SWR/ wattmeter,  the  MFJ  982  is  lof  you. 


m    MFJ- 980  3  KW  VERSA  TUNER  IV 

*169" 

He  IIFJ-9&0  ii  MFJ'S  lowest  priced  3  KW  Versa  Tuner  IV  but  has  the 
same  matching  capabilities  as  the  other  3  KW  Versa  Tuner  tV's, 
fMwis  in  ef^ient,  encapsulated  4:1  ferrite  balun  for  balanced  nnes 


1.5  KW  VERSA  TUNER  Hi's 


[D    MFJ-962  1.5  KW  VERSA  TUNER  111 

$^   ^^  —.    Q _    SWR,  dual  range  forward  and  reflected 
T   ^T  tl  power  meter,  6  position  antenna 

I    ■    ^7  switch,  encapsulated  4:1  ferrite  balun. 

The  MFJ*9G2  1.5  KW  Versa  Tuner  III  is  an  exceptional  value. 
Ao  accurate  meter  gives  SWR,  forward  and  reflected  power  in  2  lanees 
(20OO  and  200  watts). 

A  versatike  six  position  antenna  switch  lets  you  select  2  coax  lines  thru 
tuner  or  direct,  or  random  wire  and  balanced  line.  Encapsuiated  4:1  balun. 
6ldcK  trout  panel  ^s  reverse  lettennQ, 


*159 


95 


[el   MFJ-961  1.5  KW  Versa  Tuner  III 

6  position  antenna  switch  lets  you 
sefect  2  coax  lines  thru  tuner  or  direct^ 
or  random  wire  and  balanced  tine^ 
T3ie  IIFJ-961  U  KW  Vena  lurver  I  gives  you  a  versatile  s^x  posttitm 
antenna  switch.  It  lets  yoa  select  Z  coax  lines  thru  tuner  or  directs  or 
random  wire  and  balanced  fine.  E neaps u la teil  4:1  fenrlte  balun, 
tf  you  already  have  a  SWR/wittmeter,  Ihe  MFJ- 961  is  for  you. 
Black  fnint  panel  has  reverse  iettenng. 


FOR  YOUR  NEAREST  DEALER  OR  FOR  ORDERS 


• 


f 


Wfiy  not  visit  your  dealdr  today?  Com  pare  th«se  3  KW  and  1.5  KW  Versa  Tuners  to  other  tuners.  You'll  be  tonvinced  that  Its  value, 
quality  and  features  mske  it  a  truly  outstanding  value.  If  no  dealer  Is  available,  order  direct  from  WFJ  and  try  it  If  not  delighted^ 
return  It  within  30  days  for  a  prompt  refund  (less  shipping).  Charge  VISA,  MC.  Or  mail  check,  money  order  plus  $10  shlpping/hflndllng. 

For  tAchnical  Information^  order/repair  status,  In  Mississippi,  outside  contlnsntal  USA,  call  601-323-5660, 


m*Mfr  cdltrflf  I 


Order  By  Mail  or  Call  TOLL  FREE  800-647-1800  and  Charge  It  On 

MF«I   ENTERPRISES  J   INCb    Mississippi  state,  Mississippi  39762 


i^  R&adsr  Se/vic#— seo  page  195 
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• 


Completely  Free 
Standing  Towers 


PAT.  NO. 


40'  MODEL 

Mod*!-  40  (extends 
f*om2r  to4<n 

Ust  1259.10 


6r»akoif«r  Mod«l 
40  {extends  from 
23'  to  40^  witfi 
brealtover        at 

List  $440.62 


4,151,534 


Sy  MODEL 

tiom  2V  to  551 

List  $473,97 


S5  {ext4n.ci9  from 
23^  to  55"  with 
breakover  ai 
ground  I«ve3) 

List  $661.75 


All  tt#el  contlructecf. 

Concrete     tleeve    available    for    all 

model*. 


TELE-TOW'R  MFG,  CO.,  INC. 

P.O.  BoK  3412  •  Enid,  OK  73701 
405-233-4412 


'^ 


JAN 

CRYSTALS 

KEEP 

YOU  ON 
THE  AIR 

•  CB 

•  CB  Standard 
■  2  meter 

Scanners 

Amateur  Bands 

General 
Communication 

industrv 
Marine  VHF 

•  Micro  processor 

crystals 

Semr  W^  for  oaf  iste^  C3t3tog 
write  Of  phone  ficw more  Of  raiis 

Jan  Crystals  ^39 

2400  Crystal  Drive 
Ft.  Myers.  Florida  33907 
all  phones  1813)  936-2397 


easytocliarge 


NOW  -  THE  NEW 


A9ICODER 


ITS  EVEN  BETTERIII 

•  StilJ  only  40^  wide  Smgle  Stgnal  -  no  QRM/OHN 
reception.  Immune  to  irtipuise  |ignitionJ  noi^e 

■  Still  tapequaFily  audio  wiTh^TTLcompatablestgnaf 
for  compLilor  ifil«rf$ce  ftpp^icsttons.  No  none 
appears  in  the  AMCDDER  outpul. 

•  NOT  A  FJLTf  R!l  Me  CW  regeneration. 

•  NOW  -  iiig  into  th«  noiae  t<}r  the  -^eak  ongs  witl^yt 
hont  ena  ovtflQAd  witti  our  tmtf  AGC  moAiie  No 
locking  on  noise 

•  No  mods  10  your  gnBT  Ju&t  plug  into  ph^jne  lack 
SpeaHer  or  phont  9ulpul$  wrtli  bypass  svrtictitng 
when  not  m  us«  No  A^iama!  potf&i  f^uir^ 

•  260Sd)finarniCrBitg«(^lo65  liniMAdemargtnii  wttri 
AGC  iTiaduiie  ¥fn^in  prope^y  adiusted 

•  CcMislvtt  lev&t  input  lo  lti»  AMCOD£R  regafdl«s4 
0I  r&ceiv«i^  audio  I«ve4  vritn  either  S-1  (x  30  over  9 
s>gnA^,  CVVorks  on  ptKme  signal  levels  too)  wftti 
itie  AGC  mod)ut« 

•  Sua  reduo&d  operaior  laligiue,  vmrnme  frequency 
acquisition,  4CX^14IX}hz  and  variable  frequen^ 
outpul  lofm  land  smooinati 

•  Sttii  vBFiatslQ  04.li put  iev«l  lo^  staiKXi  speaker  or 
head  pt^ones 

Comp1«t»  hll  [LhI  AGC  Opllon) 

(Cabintt  Indudad)  S79.«!i 

AGC  Moduia  (only  FWr^or 

Old«f  AM  CODERS  29,95 

AGC  Modult  (Only  FWT)  It^f 

naw  AMCODERS  29,95 

N*w  AM  CODER  Ficlory  wired  A  tested  ^SS 

With  AGC  Moduli  Initgted  t19.S5 

Foreign  -  Add  $2D  00  -  all  In  U.Sp  Fund*. 
Shup  your  old  AMCODER  lo  AMC  for  updaling  and 
iinstallaiion   qf  AGC  module  -   we  pay  for   return 
shippif^g  31.  SO 

VISA  &  Moitarcharge  Accepted 
Maryland  residents  -  add  &%  Sale?  Tax, 
Wnte  for  brocriure  or  check  feader  into  card 
AMCiNGWEEniNG 

P.O,  ftoi  427  ^g 

Jmmap.  M4.  30794 
P^iona:  30 1-799- 7741 


Direcoonal 
RF  MMlmeler 

Dielectric  wattmeters  are  your 
best  choice  for  making  accurate 
RF  measurements*  These  rugged, 
dependable  wattmeters  can 
discriminate  between  forward 
and  reflected  power  in  all  types  of 
50  ohm  coaxial  transmission  lines 
and  RG  type  cables. 

In  addition,  they: 

•  Measure  from  lOOmW  to  5kW 

•  Have  ±5%  full  scale  accuracy 

•  Measure  from  2MHz  to  iGHz 

•  Have  an  easy-to-read  4yi" 
mirrored  meter  scale 

•  Feature  a  taut-band  meter 
movement  for  longer  life 

•  RF  Elements  avaOable  for  all 

measurements 

The  1000-A  from  Dielectric 
—you  can't  buy  an  easier  reading, 
more  accurate  RF  wattmeter. 

A  complete  line  of  RF  loads  are 
also  available. 


RAYMOND,  MAINE  Ckl071  *^  ^  ^ 

TEL  207/655-4555  •  80Q/341-9678 
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romorrow's  Technology -Here  Today! 

THE  YAESU 


FT-207R 

The  "horse-and-buggy'^  days  of  crystal-controlted 
handies  are  gone!  Yaesu's  engineers  have  har- 
nessed the  power  of  the  microprocessor,  bringrng 
you  800  channels,  digital  display,  memory,  and 
scanning  from  a  hand-held  package.  Only  with 
Yaesu  can  you  get  these  big  performance  fea- 
tures in  such  a  compact  package- 


BNC  Antenna  Connector 


SqM»teti  Control  and 
Tone  Squelc^t  On/Off 


Audio  Gafn  Control 


4  bit  CPU  Chip  for  frequency  control* 

Keyboard  entry  of  all  frequencies 

D^ttaJ  frequency  display. 

8M  channels  across  144-148  MHz. 

Up/Down  manual  scan,  or  auto  scan  for  busy/clear  channels. 

10  kHz  scanning  steps. 
Five  channels  of  memory 
Priority  ctiannel  with  search-back  feature. 
Keyboard  lock  to  prevent  acddentai  frequency  change. 
Memory  backup 

t  600  kHz  or  odd  repeater  spirts. 
Display  ON/OFF  switch  for  battery  conservation. 
Equipped  with  rubber  flex  antenna,  wallmount  battery  charger, 

earphone,  shoulder  strap,  and  beJt  dtp. 
Swttchable  RF  output  25  watts  (minimum)  or  200  mW 
Earphone  for  private  listening 
2  Tone  (Touch ione*^')  Input  from  Keyboard 
Highly  reliable  LED  frequency  display  (works  in  cold  temperatures 

and  does  not  Fade  with  age) 


Clear/ Busy  Auto  Scan  Selector 
Earphone  Jack 

Repeater/Simplex  Offset  Switch 


Remote  Speaker/Wike  Input 


Condensor  Mtke 


4-Olgit  LED  Readout 


Priority  Channel 


Channel  Busy  Lamp 


Transmit  Indicator 


ifl^rt 


Keyboard  Entry 


tMf/o'i 


Keyboard  Lock 


*^^^ 


**v 


Dtsplay  On/Off 


SPECIFICATIONS: 

GBIERAL 

Frequency  coverag*:  144-148  MHz 

Number  ol  chanoeli:  600 

Emission  type:  F3 

BaHeiie^:  NiCd  battety  pack 

Vottage  requfremant:  tO.S  VEX: 

±  Kyjfc.  maxifnum 

Current  consumption: 
ReceFve:  35mA^uetched(l50 
rM  yr^quelchad  with  maximum 
audio) 

Transmil:  800  mA  (full  power) 

Cme  dlmenslona:  6dx i8i  xS4  mm 
(HWD) 

Weigm  (with 


):  680  grams 


■-  5  kHz  Up 


fffiCEIVEB 


HI' Low  Power  Switch 
(Bonom  of  Case) 


Circuit     type:     Double     conversion 

supe  m  e  rt6  rody  ne 
Intefmodiate  frequondes. 

tstF=  10.7  MHz 

2nd  IF=455  kHz 

Sensfth^.  0.32  uVforaO  dSquiaUng 
Selecttvity:  J:  7.5  KHz  at  60  i^  down 
Audi©  Output:  200  mW  al  10%  THD 

Pnce  And  Specit(cat)ons  Subfeot  To 
Change  Without  Nolice  Or  Obfegation 


TRANSMiTTER 

Power  Output:  2^  watts  minimum  /200niW 

Deviatkan;  .:  5  kHz 
Spurious  radiation;  -60  dB  or  bettef 
Microphone:  Condarrser  type 

(3000  ohms) 

opnoNS 

LOC7  Lealher  Carryjng  Case 
\W-24  Remole  Speaker/Microphone 
Tone  Squetdi  Unit 

fm-PB  Bartery  Pack 

NC-a  Omck  Charger 


Ttwradid. 


t80 


YAESU  ELECTRONICS  CORP..  6851  Watthaft  Way,  Paramount,  CA  90723  •  (213)  633-4007 
YAESU  ELECTRONICS  Eastern  Service  Ctr.,  981 2  Prtnceton-Glendale  Rd.,Cin^nnatf,OH  45246 


Rodger  Skinner  K4BKK/VP1RS 
4117  Van  Buren  Street 
Hoilywood  fL  31021 


Busman's  Holiday 

combine  hamming  with  pleasure 
on  your  next  vacation 


The    thrill    of    being   on 
the  other  end  of  a  pile- 
up  from  an  exotic  spot  is 

the  dream  of  any  ham  who 


has  ever  tasted  DX  While 
most  just  dream  about  it, 
we  did  it! 

"We"  means  myself  and 


Phofo  A.  A  sample  of  the  excellent  wood  carvings  of  Belize. 
The  dark,  mahogany-like  wood  carvings  made  wonderful 
souvenirs  for  the  DXpedithn  crew.  Here,  Rodger  K4BKKI 
VPtRS  poses  beside  the  "Cohath'^  being  carved, 
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a  few  local  ham  friends 
Probably  the  hardest  part  is 
convincing  the  XYL  to  let 
you  go  We  found  the  best 
way  to  achieve  this  is  to  let 
her  visit  her  mother^  since 
she  would  not  enjoy  the 
hour  after  hour  "on-the- 
air"  routine  of  a  DXpedi- 
tion. 

Our  first  spot  was  chosen 
when,  during  a  contact  on 
20  meters  one  evening,  Nor- 
man VPIKT  in  Belize  sug- 
gested that  we  visit  him.  He 
coordinated  all  the  license 
paperwork  and  before  you 
knew  it.  I  was  VP1 RS  Loren 
W4YU  became  VP1DX,  his 
son,  Mike  WB6S)D,  be- 
came VP1MM,  and  Erv 
K4HEM  became  VP1EF. 
Norman  even  arranged, 
through  the  hotel  assistant 
manager,  for  us  to  be  able 
to  erect  two  antennas  on 
the  roof  of  the  Fort  George 
Hotel  in  Belize  City. 

From  the  moment  we  ar- 
rived, finding  Norman  at 
the  foot  of  the  steps  com- 
ing off  the  plane,  to  the 
frantic  climbing  about  on 


the  roof  erecting  the  anten- 
nas, to  the  nonstop  beer 
drinking  (we  were  afraid  to 
drink  the  water),  to  the 
hour  after  hour  of  endless 
pileups  (total:  2500  con- 
tacts, SSB  and  CWI  to  the 
local  sightseeing  and  buy- 
ing Zaracote  wood  carv- 
ings, to  the  fright  of  almost 
missing  our  plane  back,  it 
was  four  solid  days  of  ex- 
citement, and  anyone  who 
heard  us  on  the  air  could 
tell  we  were  having  the 
times  of  our  lives.  We 
called  ourselves  the  Tun- 
nel Radio  DX  Club  (after 
my  business)  and  our  QSL 
manager  (Phil  WB4INC} 
was  still  getting  cards  over 
a  year  later.  That  was  luly, 
1978,  and  we  thought  we 
had  worn  out  the  excite- 
ment of  DX. 

That  was  until  the  spring 
of  1979,  when  Erv  and  1  de- 
cided to  do  it  again.  Loren 
and  Mike,  having  other 
commitments,  were  sorry 
they  couldn't  make  it 
again.  We  started  search- 
ing the  globe  for  some  ex- 


otic  spot  maybe  an 
island?  We  chose  Sint 
Maarten  since  it  counted 
as  a  separate  country  from 
the  rest  of  the  Netherlands 
Antilles,  An  over-the-arr 
contact  with  PJ2AAX  got 
his  cooperation  in  aiding 
with  the  ircense  paper- 
work. As  it  turned  out,  our 
applications  went  to  Cur- 
acao, the  capital,  then 
were  sent  to  Sint  Maarten 
for  the  signature  of  the 
Governor  there,  and  then 
went  back  to  Curacao  for 
the  signature  of  the  Gover- 
nor there.  This  process  nor- 
mally can  take  as  long  as 
six  months,  but  with  the 
help  of  lohn  P|2AAX  and 
Fred  PJ2FR,  we  got  the 
final  signature  on  the 
morning  we  were  to  depart 
for  the  island. 

Since  local  calls  are  not 
issued  to  visitors  anymore, 
i  became  K4BKK/PI7  and 
Erv  was  K4HEM/PJ7.  We 
were  quite  shocked  that 
upon  arrival  at  the  hotel 
where  we  had  made  reser- 
vations, nobody  was  there! 
Sitting  on  our  suitcases  in 
the  sand,  with  the  mos- 
quitoes biting,  we  came 
close  to  panic.  Fortunately, 
we  found  a  guest  in  one 
cottage  who  drove  us 
down  the  road  to  a  most 
beautiful  resort,  the  Cara- 
vanserai. We  settled  into  a 
studio  apartment  com- 
plete with  kitchen.  (Now, 
this  is  the  way  to  operate!) 
Soon  after  checking  in,  we 
sought    out    the    assistant 


KHBKIC/PJ7 

K  MHEH/PJ7 


Phofo  e.  Tunne!  Radio  DX  Club  DXpedition  to  Sint  Maarten  island  (PJ71  July  11-15,  1979. 
Left  to  fight:  Rodger  K4BKK/Pi7,  Erv  K4HEM/Pf7.  and  Dee  VP2EEK,  who  dropped  by  for  a 

visit  to  the  operation. 


manager  and  explained  our 
situation.  He,  being  an 
understanding  chap,  gave 
us  permission  to  string  two 
trap  di poles  between  the 
palm  trees  out  back.  It  was 
after  midnight  when  we 
tacked  up  one  dipole  six 
feet  off  the  ground  only  to 
find  that  only  a  few  sta- 
tions could  hear  us  that 
evening.  Being  tired  from 
traveling,  we  hit  the  sack 
with  the  idea  of  getting  up 
early  to  erect  the  antennas. 
6:00  am  found  Erv  trying 
to  cast  a  line  with  his 
fishing  rod  over  the  top  of 
a  palm  tree.  Three  casts, 
and    three    times    caught 


high  up  in  the  tree.  I  finally 
tied  the  line  around  a  rock, 
hurled  it  over  that  and  two 
other  palms,  and  the  anten- 
nas were  up. 

Both  antennas  per- 
formed fine  — one  was 
donated  by  Bassett  Anten- 
nas and  the  other  by  Bing 
W4IB.  Like  kids  in  a  candy 
store,  the  next  few  days 
were  filled  with  hour  after 
hour  of  pileups.  A  contest 
that  hit  that  weekend  stole 
some  of  our  fire,  since  we 
kept  getting  covered  up  by 
contesters. 

That,  and  those  few 
times  when  the  bands  were 
lousy,  gave  us  time  to  sight- 


see.  We  visited  Phillips- 
burg,  the  capital  of  Dutch 
Sint  Maarten,  and  found 
some  real  bargains  in  the 
duty-free  shops.  The  binoc* 
ulars  I  purchased  came  in 
handy  during  a  visit  to  a 
nude  beach  on  the  French 
side  of  the  island  (FS7- 
land). 

Between  the  pileups,  the 
immaculate  beaches,  the 
nightlife  at  the  casinos, 
and  the  friend  I  iness  of  the 
locals,  tt  was  another  vac^- 
tion/DXpedition  we'll  re- 
member for  a  lifetime.  As 
for  1980,  who  knows  where 
youMI  find  us?  Keep  listen- 
ing! ■ 


AUTHORIZED 


o 


Radio /haek 


DBA 


10%  DISCOUNT 
Off  List 

64K  1  Drive  S3J99  00 


No  Taxes  Oft  Out  Of  Siaie  Shipmef^is 
immedFaieS^ipn^fifit  From  Slock 


COMPUTER  SPECIALISTS 


Popular  16K  Lev€t  )l  System  with  Keyp«d»^ 

56- 1145  RS'232  BoAid 

26-1 140  "O^  K  Interface....... 

26n60  Mini  Disk... .„, 

26-1171  Telephone  Modsri\..„.,.,*o.,,.„ 
FasI  100  CPS  Cenlronlcs  730  Prinlar. 
HfghJy  Reliable  Lobo5V<'  Drives....... 

Versatile  Lobo  Inierface.a"  Drives  and  IMl  Hard  Dfives.,„ 


'vq  ■■  I  pviri-pviv 


RA301 


.Mi#444i^|'i  >•*> 


m^m*-i-*hm-*i  i  rm*^m  I  IJii.!  Mk^d.i  ■  I  ■<fclfr44-l-*4'+4^4-k'#-»w«-B'*'it  «  ■ 


_S  70000 
84.00 
,254.00 
..424.00 
,.199,00 
675.00 
375.00 
Call  For  Prices 


MICRO  MANAGEMENT  SYSTEMS.  INC.   ^siS 

CXJWKTOWr^  PLAZA  SHOPPING  CENTER 

t15  C  SECOND  AVE.  S.W 

CAIRO.  GEORGIA  31728  •  9 Ta-3?7  7120 


15%  DISCOUNT 
Off  List 

4KLev#UI  S527.00 


Full  Factory  Wananty    on  All  ttem^  S^4^ 
VISA,  Mastef  Oiarge  And  COD'S.  Add  3% 


*^  R^Ader  Service—  see  page  I9S 
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'EHTRML  NEW  YORK'S  FMSTBST  GROWtNG  HAM  DEALER 


^  i 


^^.^^.      ^\ 


lU 


u 


'V 


reaturtfig  Vaesa,  Icom,  Qrak«,  T«nT«c.  Swan^  DariTrcin,  K^nwODd,  KDK.  MFJ.  Mfcfowave  Module,  tempo. 
Aatron,  KLM,  My-Gaifi,  Mosl«y/liiP9en,  Cushcra*!.  Hustler,  Mint  Products^  Bird,  DSL  Mirage.  Vibroptex^  &enct> 
er,  IntfrTech,  Universal  Towers,  GaHtKiok,  ARRi,  AstaiifC,  Shuie.  We  serviQ/e  e^efythmg  we  ^eii*  Write  or  caW 
f«?r  quota.  You  Wo^'l  1m  Pls«p|K»^filtd. 

We  afe  just  a  few  mifiutes  off  the  NYS  Thru  way  (1-90)  Exii  32 


W»rr«n 
K21X  N 

CailTol(Ffee:l-8QD-44S-7914 


ONEIDA  COUNTY  AIRPORT  TERMINAL  BUaDINQ 
OR15KANY.  NEWVORK  1U24 


ISKANY.  N£W  YORK  13424  WaVmSH 

New  York  Slate  ftesidsnts  CaU:  ^%^-2312B2Z  or  31 5-337^0203 


Microcraf t  s  New  RTTY  READER 

Decodes  RTTY  signals  dTroctly  from  your  re- 
ceiver's toud^peaker^  «  Ideal  for  SWL$p  novices  ^ 
^e4^oned  amateurs.  •  Completely  ?oUd  state  and 
sitif-contained.  Cornpact  size  fits  almost  anywhere. 
No  CRT  or  demodulator  required  ,  ,  ,  Mottling 
extra  to  ti^y*  *  Built-in  active  mark  4*  space 
fitters  witti  tuning  LEDs  for  170,  425  &  flSO  Hz 
FSK,  *  Copies  6Q,  67,  75,  &  100  WPM  Baudot  & 
100  WPM  ASCII.  •  NOW  you  can  tune  m  RTTY 
signals  from  amateurs,  n<!ws  sources  &  weather 
bulletins.  Ttie  RTTY  READER  converts  RTTY 
signals  jnto  alprianumerlc  symbots  an  an  eight^haractef  moving  LEO  readout.  Write 
for  details  or  order  factory  direct. 

RTTY   READER   KIT,   model  RRK  .,.,,. ,,,♦,...-.,  .  *  -  *  -.  ?  .S18S.95 

RTTY  READER  wired  and  tested,  model  RRF -  .  .  /,  .S569.95 

Send  chect(  or  money  order.  Use  your  VISA  or  MasterCard.  Add  SS.OO  stilpping  and 
handling  for  continental  U.S.  Wisconsin  residents  add  4%  Wisconsin  State  Sales  Tax. 


"TJtunam^si^ 


Corpor  alio  n  Telephone:  (414)  241  Sl44 

Post  Office  Box  51 3G,  ThiensviUe,  Wisconsin  53092 


NEW  MFJ  VERSALOAD 


*^47 


MFJ  KW  DUMMY  LOAD 


Lets  you  tune  up  fast  into  50  ohm  resistive  load.  Extend 
life  of  finals.  Reduce  QRM.  Includes  transformer  oil.  1  KW 
CW,  2  KW  PEP  for  10  minutes.  Low  VSWR  to  400  MHZ. 

Inctudmm  Mgh  lyiiaflf  jf 
trmnrnformmi'  oIL 

Lam  ¥BWR  to  400  MMZ, 
f  KW  CW,  2  tew  PEP, 


i'  ffff   "i^!ir  '* 


Ntw   MFJ*I50    VERSALOAD   kilowatt   dummy 
load  lets  you  Tune  up  fast.  Extends  tife  of  trans 
mitter  tmals.  Reduces  on  ihe-air  QRM. 

Hun  1  KW  CW  or  2  KW  PEP  for  1 0  minutes. 
V?  KW  CW  or  1  KW  PEP  for  20  mmutes.  Con^ 
tinuous  duty  with  200  watts  CW  or  400  watts 
PEP,  Complete  with  derating  curve. 

Quality  SO  ohm  non-irxluctjve  resistor 

Oil  0oDl«d,  Incjudfts  high  quafity,  ImJustrlal  grade 
transforiTief  oil  (contains  NO  PCB). 

Low  VSWR  to  400  MHZ:  Under  1.2:1^  0  30 
MH7    1.5:1.  30-300  MHZ.  2:1,  300  400  MHZ. 

Ideal  Igr  telling  HF  and  VHF  transmitters. 

S0'I39  coix  connectar.  Venled  for  safety.  Re- 
movabfe  vent  cap.  Has  canyiog  fiandls.  7-1/2 
inches  high,  6  5/8  inches  diameter 
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Oncfer  fr^m  MFJ  in^  try  H  —  no  obrtgaiion.  If 
not  delighted,  return  it  wilhm  30  days  for  refund 
(less  shippingj.  One  year  unconditional  quarantBt- 

Order  today.  Call  toll  Iree  BOO  647-1800.  Charge 
VISA.  MC  ef  mail  check,  money  order  for  $29.95 
plus  $4.00  shipping  for  MFJ  250. 

Don't  wait,  tune  up  fast  and  save  those  finals 
and  reduce  on>^the-air  ORM,  order  today 


CALL  TOLL  FREE  . . .    800-647-1800 


Call  601  323  5869  iof  technical  intormation,  or- 
der/rep^r  status.  Also  call  601-323-5S69  outside 
continental  USA  and  in  Mississippi. 

MFJ  ENTERPRISES,  INC. 

BOX  4M,  MISSISSIPPI  STATE.  MS  39762 


L 


Organme  pour  mkack  with  a 

CLUTTERFREE  MODULAR 
CONSOLE  $179.95 

•  Large.  42"  H  x  57"  W  x  29" D 

•  Strong  groove-corrstruction 

•  Mar-resistant  wood  grain  finish 
■  Options,  drawers  &  face  plate 

•  For  ham  or  home  cofnputer 

•  Visa  and  Master  Charge 

CLUTTERFREE 

MODULAR 

CONSOLES 

P.O.  Box  5103  Tacoma,  WA  98405 
(206)  572-8570  9  a.m.— 5  p.m. 
(206)759-1611  Evenif>gs 


1^89 


TWO  REALLY 
GREAT  ANnHNAS 


THE  JOYSTICK  VFA(Variahit}  Froq  AfjfwKim)  rJalmi  ur^ 
I  i-vilon  scorin^j  ovef  commorcJ^I  ar,  i.mi  .  ..-nvit?nHortjil 
.iniannaa. 

'  ■.      ;j:,'^.j    .- .. ..  tiu  i  Ma  ■■    •    ■  iiu^ijH 

"  ■  •■,    Jl.irir.ji'.io    FREE*'  Plt    '.VilTT.    ,.  .     . 

.i'  »POorOTH     -        .  -ELlfRStW&AM- 

AWTENNA^e  QUOTE  fmrfy  RADIO  IS  <S  A 

'  omorKat-l 

SYSTEM 'A' St  10,00 
SYSTEM 'J'S  130.00 

SOOW-P.tP  i-or  tmptfiwfid 
Q  fzctot  Receive 

UPDATE  FOU  THE  EIGHTIES 
NEW  JOY  MASTER 

t  ail  jr.&  JOYSTICK  VF/^ 

■>  ■.■uii  TUN tD  AP^-ff   _  -  _  ^  ARTh 
OTH  [MOt 

SYSTEM  ^JMr  S147-00 

ISO  W,P  E  P  l/op  Rc'CCM«in^03)lv 

SYSTEM  'JM2'  S  162.00 

aOO  W,PE.R  6foi  improvad 
O  Factor  Hccmvt) 

JOYSTICK   VFA  OWNERS,  Mpdi-*.  i.n,i,   ..vmrn,   kj 
JM1^JM2  1..JI  Sae.QO  and  SIOI.DO.  :•    ;  ■  ■■ .   Hli-.Ii  Vjsler 

'■:t\  a  I  QOlV\  sa  no.  or  Ghecit  or  req  LH3i-.t  Ffi  E 1 1 1  [  er  il  I  Liro  A 1 1  cjciqc  1  r-. 
frcjmltiejijhuik  -  llirm  ytJiih  •  •'.•  ur  REALLY 
-    !\^\...,  \   .^.-..iLNl^A  SYSTEM,  Mali^hiii^j  AIm      Ak  iiidlt 
-.  ■■tincl    - 

PARTRIDGE  ELECTRONICS  LTD 

B.  Partridge  House. 

G3CED   Broadstairs.  Kent.  England.    G3VFA 

Tel:  Q11  44  0843  62S35 


Please  send  all  reader  enQuiries  directli 


Digital  IG  Frotie  &  IiOgic  Pulser 

PRB-l  DIGITAL  LOGIC  PROBE 
Compatible  wlLh  DTL.  TTL  CMOS,  MOSand  Microprocessors  using  a  4  to  15V  prjwer  supply  Thj'esholdsautnniaLically 
programmed.  Auiomat.ir;  resettmg  memory  Mo  adjustment  required  Vistuil  tndicatmn  of  logic  levels,  using  LEB's  to 
show  high.  low.  bad  level  or  open  circuit  logic  and  pulses  Highly  soph  istKM,ted,  shirt  pocket  portable (prot^ct.ive  tip 
cap  and  removable  coli  cord} 

Aulo malic  threshold  resetting  •  DE  to  >  80  MHZ 

Compatible  with  all  logic  families  4  15VDC  ♦  lONsec  pulse  response 


Supply  0  V.P  to  ±  70  VDC   •  120  K  fl  impedance 
Wo  switches/no  caUtaratlon  •  Automatto  pulae  stretohlng  to  BO  Msec. 
Open  circuit  detection  •  Automatic  resetting  memory 

Range  extended  to  1S-S6  VDC  with  optional  PA- 1  adapter 

PLS  1  LOGIC  PULSER 
The  PLS  1  logic  puJser  will  superimpose  a  dynamic  pulse  cratn(20pps>  or  a  single  pulse  onto  the  cireiiit  node  under 
test.  There  la  no  naed  to  unsolder  pin^nrcutprinted  circuit  tracaa  even  when  t*hese  nodesarebetng  clamped  by  digital 
outputs 

PLS  1  IS  a  multi  mode,  high  current  pulse  generator  packaged  inahand  held  ahirt  pocket  portable  instrument.  It  can 
source  or  sink  sufficient  current  to  force  saturated  output  transi8tm*B  in  digital  circuits  mto  the  opposite  logic  state 

Signal  injection  is  by  means  of  a  pushbutton  switch  near  the  probe  tip  When  the  button  is  depressed,  a  single 
hitfi  going  or  low  going  pulse  ofB/i  sec  wide  is  delivered  to  the  circuit  node  under  test  Pulse  polarity  is  automatic^ 
high  nodes  are  pulsed  low  and  low  nodesarepulsedhigh  Holding  the  button  down  delivers  a  series  ofpulses  of  20  pps 
to  Oie  circuit  under  test 

High  input  impedanceCoffsiate}  1  megohm  •  Multi  mode  singlepuJsescr  pulse  trains 

Low  output  impedaiiceC active s^te)  2  ohms  •  AutomaUp  polarity  sensmg 


PRB  1 

FCl 
PC2 


Output  pulse  widtH  2  |£see  nominal  •  Automatic  current  iimittng;  7  amps  nomlna 
Input  over  voltage  protection  *50  volts  •  Auto  ma  ticmlly  programmed  output  level 
Fmger  tip  push  button  actiuted  #  Circuit  powered 
Power  lead  reversal  protection  •  No  adjustments  required 
Mu  Itl  femtly  RTL.  DTL,  TTL.  CMOS.  MOS  and  M  icroprocessors 
DIGITAL  LOGIC  PROBE  S^edO      PA  1  HIGH  VOLTAGE  ADAPTER 

POWERCORD,  Alligator  Clips  14.90      PT2  REPLACEMENT  PROBE  TIPf  2) 

POWERCORD.Mirrn  Hooks  $9.99      PLS  1         LOGIC  PULSER 

OK  MacMne  &  Tool  Corporation  --'' 

3455  Coimer  St.,  Bronx,  N".Y.  10475  U.S.A. 
TeL(212)  994-6600  Telex  125091 

•Minimum  biUingsSSS  OO.add  shipping  chaj^ge  12  OD 

Nerw  York  State  residents  add  applicable  tax 


»8.0O 
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A  Soft  Approach  to  Logging 

electronic  data  base  management  for  hams 


The  amateur  exploring 
uses  for  a  microproces- 
sor in  the  ordinarv  pursuit 
of  his  hobby  will  find  the 
possibilrties  almost  end- 
less. It  seems  likely  that  in 
the  not  too  distant  future, 
all  amateur  equipment  will 
come  complete  with  mi- 
croprocessor. Most  appli- 
cations will  involve  some 
form  of  process  control, 
but  not  all.  Many  amateurs 
have  found  that  these  mid- 
gets are  well  suited  to  en- 
coding and  decoding  CW 
and  RTTY  signals.  As  new 
uses  are  invented,  there 
will  be  scores  of  articles 
describing  them. 

In  contrast  to  process- 
control  applications, 
microprocessors  —  par- 
ticularly those  which  are 
general  purpose  — lend 
themselves  well  to  indirect 
support  Numerical  solu- 
tion to  problems  such  as 
filter  or  antenna  design  is 
one  example  Record  keep- 
ing, such  as  through  a  log- 
book, is  another.  It  ts  my 
purpose  here  to  examine 
the  recordkeeping  appli- 
cation, i  hope  that  a 
number  of  questions  con- 
cerning applicability  and 
feasibility  wilt  be  answered 
for  the  initiate. 

A  logbook,  very  simply 
stated,  is  an  information- 
retrieval  system.  Unlike 
financial    accounting, 
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which  also  is  information 
retrieval,  it  requires  little,  if 
any,  numerical  manipula- 
tion. It  is  merely  a  con- 
venient  methodical  way  of 
storing  strings  of  char- 
acters. Meanmg  and  inter- 
pretation is  the  respon- 
sibility of  the  user.  The 
value  of  a  log  is  in  its 
availability  for  recovery  of 
historic  data.  A  principal 
drawback  is  in  the  time  and 
effort  needed  to  build  and 
maintain  the  data  hank, 

From  the  standpoint  of 
actual  cash  outlay,  the 
amateur  log  may  well  be 
the  least  expensive  func- 
tional item  in  the  ham 
shack.  A  pencil  and  one 
ARRL  log,  at  the  cost  of 
about  $1,50.  should  be 
good  for  a  year  of  average 
operation.  If  this  is  true, 
why  consider  any  large  in- 
vestment for  a  substitute? 
Each  individual  must  find 
his  own  answer  to  this 
question. 

There  have  been  several 
automated  logbook  pro* 
grams  written  and  un- 
doubtedly there  will  be 
more.  Each  must  stand  on 
its  own  merits.  Some  are 
good,  others  are  not  One 
recently-published  article 
described  a  log  program 
for  a  small  computer  In  it, 
the  author  used  RAM  (in- 
ternal memory)  for  both 
program  and  log-data  stor- 

.  t9B0 


age.  This  naive  approach 
is,  for  alt  practical  pur- 
poses, worthless,  A  begin- 
ner's machine  could  ac- 
commodate only  about  30 
or  35  log  entries.  Expand- 
ing the  system  to  a  full- 
blown 64K  would  not  re^ 
solve  the  storage  problem, 
even  for  an  almost  inactive 
amateur.  It  is  this  storage 
demand  which  virtually 
dictates  the  minimum  sys- 
tem, It  must  be  considered 
in  any  case,  whether  the 
system  is  to  be  manual  or 
mechanical. 

For  any  system,  there 
must  be  first  a  purpose, 
then  a  need,  The  origmal 
purpose  of  the  radio  log, 
established  by  law,  was  to 
provide  a  detailed  per- 
manent record  of  all  sta- 
tion activity.  While  the 
minute  detail  is  no  longer 
required,  it  is  a  v  desir- 
able feature.  The  purpose, 
then,  is  obvious. 

Need  will  be  measured 
individually  by  the  desir- 
ability; A  great  number  of 
amateurs  have  devised  var- 
ious methods  for  storing 
and  recovering  names  and 
other  information  about 
prior  contacts.  This  estab- 
lished a  second  — probably 
more  important  — purpose: 
that  of  very  rapid  search  of 
historic  data 

Next,  one  must  decide 
about  the  log  vehicle.  The 


vehicle  will  be  the  item 
most  affecting  speed  of  re- 
covery. This  leads  directly 
to  investigation  of  the  mi- 
croprocessor. 

In  the  case  of  an  ama- 
teur log,  an  ARRL  logbook 
can  serve  as  a  basis  for  de- 
termining just  what  infor* 
mation  is  to  be  retained. 
When  designing  a  mechan- 
ical system,  one  does  not 
have  the  freedom  allowed 
in  a  manual  method.  First 
electrical  storage  is  expen- 
sive and  often  unavailable. 
Second,  there  are  certain 
limitations  inherent  in  the 
devices  themselves.  There 
always  will  be  some  con- 
flict between  capacity  and 
speed,  and,  generally 
speaking,  one  or  the  other 
must  be  sacrificed  to  some 
extent.  The  system  design* 
er  must  determine  which 
elements  of  data  are  im- 
portant enough  to  keep, 
then  he  must  design  the 
form  or  format  in  which 
they  will  be  represented  in- 
ternally and  externally. 

The  number  of  records 
to  be  stored  in  a  useful  file 
depends  upon  station  ac- 
tivity. Many  operators  easi- 
ly will  log  in  excess  of  3000 
contacts  in  the  course  of  a 
year.  Others  may  not  ex- 
ceed 300.  Any  general-pur- 
pose system  should  be  de- 
signed  to  meet  or  exceed 
maximum  stated  demands. 
This    may    not   always   be 


Program  listing. 


If 

21 


AHATCDH    LCK:    P^GRAN 
AN  LOG 

41  DIN   PS(5]»W^(3),5I[li)«SBrii) 

5i  DEfsnt  Si  Dzritrr  i 

M    B^fTH*.  m$)  -Ifill  •VtiL[htrrStaSt2}  r  4lBI*VALf  HIDS  (0S«  4 ,2}}  *VJIX.  (RK^TS  (D$ 

1*  DATA   *      r£LS  IIAI«ftllMK:E''rADD  APPSWD  RECOftDSjUOHITT      C0ilil£17r   RECO 

RDSi'      OPEMTIMG  MODES", At      CARRIER        Al    CII,A2      TOKE   CW        Al  A1I,A3A 
5£B  A4    FKfAS      TV  Fl    FBC 

if  DATA    F2      AFSl  F3    rJt.Hm    ITBFPl  P      PULSE 

9«  FOtl^lTOlifREADStKIIsNEXT 

OS**ABCBEFGHUHL* 

S2-  •  JAHTEBHAHAl^JmAf  JimJlfl.«|GSEPOC3M0VnBC  • 

S3  •  •  SU  SHOMTUEWElmiUFIl  t  SAT* 

54 -'At   Al    A2    A3    A1AA4   ^5    Fl    r2  fi   WTEf      ' 

S5-"KHD01fY    KHim  XXXXXX  XXX    KXX  XXXXXXXXXX' 

S6-'    PATE      TIKE      CALL      BUD   NOD  )«OTE* 

s?-*i  %  it  I  %  ti  $*%*  %       %  titnc  I    t  1  i      ttif* 

01**111  III  mil        %tttiii  I 

OPEH "R" , i , "LP I  LB/TXT* 

FOBIl-llTO^iriELDl,  {2&*Il)ASS3,2SA5Sltll)  iliEKT 

ON^RRDRGOTO    231 

PRIHTtJZt*SELECT  ONE   OF   TUB   FOLLOW |HG   HODES' 

FORI»lTOieiIl-7  9+6  4»l:PRINT§Il,SHUJ  tNEXtl 

PKINT^44  9  t  "WODE'*  j  t  tWPUTSM 

IFSM- "MODIFY "GOTO    ll4fl 

IFaM-"ADD*'i30T0    145  9 

W^IWSTftiS4,fi«JtTPH-idOTO   230 

M-[M-l)/3  +  IiAS-STRING$£25,*    "li  :  0$=LEPT$  (TIME^,  8)  iD-FNA{Dej 

CLaiPRTNTtl77e,  "YOU    ARE   NOW   IB   THE    LOGGING   MODE**  i  PRINTee42 ,  "ENTfcR  THE 

OPERATING    BAND    IN   WC 
PRINT6?91 2, STRINGS  (25,"    ")  iPRlNTe912,  ""n  INPUT''BAND*  r»l 
HID${A$rl,4}-HK£$(0) 
«IDS(A$,1S,1)-MTD$(0S,«,1> 
MID${A$,13p2)-HKI&(&l) 
S9>":t>RIN7f&3a«*CQKIlAND5   ARE:    LOG      LOGF      LpGL      PIl^D      OFF      CLEAR      ST 


Itl 

Hi 
i2i 
Hi 
14  i 
iBi 
ifii 

170 
181 
ISA 
2li 
2Xi 
22i 
23  D 

24  e 

25  i 
2fiB 
27^ 
230 

290 
301 
31i 
32B 
31i 


0?" 4 PRlNT#ftI2,  STRINGS i 25,'    •■)  iPfttliT^Sll,  ■'COMHAMD*  j 

340  INPUTSSiGOStTB    84* 

3Si  K-IMSTRTLOG  FIN  OFF  CLE   ADD  TOP   STO*,LEFTSmS  U)  *  3)  t 

361  IFVai{i-l}/4-»lG0T0  3Si      ,   aiP      ,   560      r    5Sf      ^   14^i    ^    114i 

37i  GOTO   33i 

jai  irf»r<ZGOTD  130 

39i  IFPI-iCLS 

400  tFPtcscorro  4lt 

410  P£lll7^7i4t"U>C  TABLE   IS  FDLL 

420  rOBI*lTO2ti0:HCXT:CQTO  330 

430  IFLCEliW?{2n<4<?OTO  330 

440  TS^|llO$CTlKES^li,5J 

4li  tl*l00«^*AL{ LEFTS iT5,an+VAL(Rl£ffiTf«TS, an 

4£i  lfrD$CAS«&,2)*ltKI$(Tl) 

47i    Pt*P%*ifP*tP*J»Wlt2> 

481    iFPISlGOftO   4»0      Et.SttS*OS+'    •+T$+ST11IIK;$(*1,  ■    '} 

«9i  jiiDsa$.ift*a-(Ft-iK6j-w5U].p&x»r««4^L$i 

5ii   IFLEIIttriUn<4C0tO   330 

Sit  HS-HID9t«l$a>,4a)  iL%-13e+«4*Pt 

52*      ]:FQ$-*F"GO$Ue    Sit      iGCyfO  330 

S3i  IPH^-L'GOSltB   600 

540   GOffO   330 

550   ChStW%'ti&m>  330 

56i    IFPt-iGOTO  310 

570   Paiia7li50**LOG*tGOSUB   960 

510  G0tO  33t 

5tt   l3-i!l4-ltl«-ltl7»itIH>LOF(l):l4»liGOtO  611 

l3-^il4-atlS— Irn-LOFUI  a8=l:t9^'-l 

PRINT^LI,"  £EARCKItfG    FOF    'tf^$t2}t 

rOEJl*nTOIBSTEPI9 

GBTl^Jl 

FOHIl-J3TOHSTEPr5iC$-MIDSUltTl)  ,7, 6 J 

IPC$»ESG0T0    6^e 

MEXTI* I NKXTJI 

PRINTSL^,  STRING  sag,*    "J  !  RETURN 

GOSUB  739 


i«ii 


&iB 
G10 
620 
fi3i 

e4e 

Q50 
€60 
670 
6B0 
&90 

7ia 

720 
73i 
74f 
7  Si 

76  i 

77  i 

7ai 

790 
B0i 

&ti 
B2i 
B3i 

340 


PRlNT^L%f '*j 

PR!  NTU!i  J  NG57  i  G$  *  Dll- ,  H$,  ¥1  ^  Tl ,  E? ,  Fl ,  3X  j  tJ$i  Rt  t 

RETURN 

GOSUa    126  i 

Hll*UflT(D/1^00ff! 

D11"INT(  |D-ll9Ql}i*HIt}/lB0} 

¥«'D-lii0i*Hlt-10i*Dll 

H$-MID${S2f3*(Mll-lHl,3) 

OOSU&    1090 

R%-li*UI-lMll*l 

RETURN 

PilIvr959&,STSItttCS(54r"    '}  sLl^Safi 

PItIirr06£04STniKG£(&l,'    -);€a€Ufi   59i       |LI«I50IGOSUB   600      iGOTO   33i 


a5i 

a7i 
aet 
asi 

Hi 


«2i 

930 

#4t 
»5« 


FOIiL'"LP<{S5JTOlSTEP-ljC5*MID${£S,L,l|  tIFCS=*    "TiTENNEKT 

Four  «»-lT03  t W5  ( 19  J  =•  *  s  HEXT:  K  B-t  t  K9»i  J  SW»1 

R9-K9+i :C$«HID$ (£?,£$ ,1 ] 

tFCK>*   *t«$(»t)^?(lW)+C;;K0»i:IFX9*LI{£TURli£LS£GaTO   &1§ 

IFXJpIGOTO    070      ELS£Xa»liNM'KM*L!GOTO    070 
■ 

IE9M  f  FORI  9*1T0L£K  ( A$ }  t 
C$>NID$ IAS, 19,11; 
irCSi^>"."GOTO   930 

K»-X9+l{IFK9<2G0fQ  960 

£LSeER-ltRETimN 

lFC*<>*+*A«DCS<>*-*GOTO   950 

IFIt-lGOTO   9&i      EI»se£]^l£ftrrwiRli 

I FC  *<  *i  •0«C$  >  "  9*  ER- 1 :  RETinUi 

97i   FORBt«tT09fLSST!SIfBl)>'9§'limJ(T!HETUlt]l 
fat  GOSUB    I56i 

'iff  F0fixi^iTOF%fpRiirrtl3e+64*vi,**r:FRi(rrP${ii)  #'  *; 

I0ti   f1lD$lA$»7.6KSTRIW;${6p*    'liNIOS  (A$«7  ,6) -Ff  tl%} 

lili    HID$tAS,16,lt|=?TRING?(10<*    *) 

lilt    INFUT'Ii'All£*;SN:HfD$[A$,  16«liJ*SN 

103t   LS£T   Sit  II) =^9 

104#    IFI%<JG0TO   1060 

105i   FUTi»Jt;Jl^%+ltIt>P:GOSUB   971       iGOTO   lt7i 

iaf>e  1I-II+1 

LB?i    NEXTKljPDTl+JliPI'^i 

1080    PRrf^#146+64*K%|-0SO   LOGGED' t i RETURM 

lB9i    IFHll>2Yl1-¥l+19ee;Jl2%^t4li+lt^3€90   1110 

1100    Ylt-YI+l89$:H2l«Hl«+13 

1110   Jl>INT(^6  5.25*¥l%}+INTO0-e001<H2t)+Dlf t5 

1120    D2l-Jl-7*INT(Jl/7) 

113B    C?-niD$iS3,3*D2*+lr3) tRETURN 

1140    CLB I PRINT^IS , "EXAMINE    OR    MODIFV    RECORDS' sPRINT&7 9, "ENTER    BLANK    LINE 

FOR    NO   CHANGE" !PRINTei43f "TO   EXIT  SPECIFY    RECOHP   NR    B" 
1150    PflINT#27  0^  ""RECORD   NR"  j ;  INPUTNIl  IFNI-0GOTO1250 
11S0    FRINT@331,se; 

117B   Jl-INT((Nl-lJ/ia)+l:r%^N%~l0*(J4-lJ-l 
11S0   GETliJIiGOSua    1260    ; SN-HID? (SI (IlJ ,7 »6l 
119i    PRTWT^aaSe  ,  "OUD"  t ;  PRlHTe395  ,  "*! 
1200    PRlNTUSIWCSB;D,T%,SN,ri,SX,?J?i 

1210    PRlNTf454|"Ni:W;STHING${20,»    ^  J  |  sPRIIIT*«59, '"i 
1220    GOSUa    1310 
1230    IFl:iCOSUPJI.69B    =GOTO12it 
1240   aOTOll4i 
1250  CLOSE    l£CLS:G0TO   100 

1260   D-CV£iLBFT${5iai)  f4>|iTl-CVtMflD|(£I(I1)^5pZH 
12TP    ri-^Cvi(niDS{Siat}  rL3,2n 
12M    R-INS7lt(0$,lllD$(SI(ItK15,  U)  sIFtt-in^t 
129i    £X-KID$(S4,3*(K-1}+1,3) 
130i    N$-ilIGHT$(£Illi}  ,lil  £RETDlUi 
nii    EI*t:0lJERRORGOTO   1440 
1320    LiaSlllPUTA5;IFA$-"*R£Timi{ 
1330    IFhtX ih$U2^GCnO   1440 
1340   GOSUll62i 

13Si    IFEtGOSimi69B    :GOTDI44t 
136i    XS'STltIIIG$U5,*    "1  rD-VALfLErrS  tA$p«)) 
I37i    |tIO$(X$tl'4)=RKS$fD}  :Tt-VAJ,CRID$U$«ir4H 
1300    «OS(3t$*5,Jl=iaiStTl)  !HIt>S(XSp7,f  »-mD?<A5,l3,6i 
1390    Fl-VAL(HIDStA@,2i,3n  :M|p${X¥,13^3}«Nltt&:F«) 
1400    Il*INSTRlS4,n£D${AS,24,3n  rlPIl-ill-l 

141i    Il>(tl-l)/3+l:IIIOS(X$<,15rl)«HI&$m$*Iifl) 

i42i   J1ID3tXStl£>10}=HIDSlASp2&fli» 

1430    LS£T  £I(I%}^X?±PUTlpJl;RETUSN 

1440    PRlNT#4S9t£T1lIHG$(37,'    " )  t  El  - 1  x  RETURN 

1450   CLS:ONERRORGOTO    I54»    iPRINT?146, 'APPEND   RECORDS *-. PftI »rtI06  , 'ENTER   B 

LANK   LINE    TO    EXIT' 
1460    PRINT|311,S6; :FHINT^39S,SSi iFai«T04S* , 'ADD*; 
1470    PRINTN  59,  STRINGS  ( 37  r*    "1  :  PR1NT|I4S9 
1400    LINEIKPUTAStIFA$-"'G(mj    200 
1490   00^[iBlti2i 
1500    IFeiGOTOlS40 
ISlB   GOaUB    15&0 
1520    EI«BiGOSUB  1360 
1530    IFE%«0GOTO   1550 
1540    GDBUB1690    :GOTOI470 
1550    PUTl,Ji:GDTO   1470 
1560   J|pL0F[1J :JFj%=0Jt=liGOTO    1190 
II7«   aETi,at:FORH=0TO9sIFL^FTS(SItIiJ,2V"99''OOTO   1600 

1580    NE;(THjJ1-J1+1 

159D   QQBab    97  0       2l|-D 

16  00    RETURN 

1610    STOP 

U2fl    Eii^ijES=LErrStASr2) 

lf»3i    IFVAL(ES}<lORVAL{£$)>12l«OTOl6dO 

l$4i    £$*l>tID$CAS«3,2j;IFyAL(E$3<lORVAL(E£|>nG{]TQlfie0 

1650    ES.KIO$(A$,8,2) :IFVAL(E$> >23GOTOl6a0 

1660   E$-rtlD$(A$,l>f,2)  :lFVAL[E$)>59COfOl6ti 

lrr0   ft£TDftM 

16 gi    El-l 2 RETURN 

1690  FRlNT»459,'REJE^CTEI>*f  STRINGS  ni,*  *|  ;  FORI  2- 1701000 :  NEXT;  RTTURII 

DOME 
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possible,  particularly  with 
small  computer  systems. 

At  the  very  least,  the 
volume  will  suggest  tape  or 
diskette  storage.  Except  for 
tape  systems  such  as  those 
with  the  IBM  5110  or  Hew- 
lett-Packard 9825,  tape 
cassettes  are  far  too  slow 
to  be  useful.  Disk  systems 
vary  widely  in  both  capac- 
ity and  speed.  An  8-inch 
diskette  on  the  IBM  5110 
will  hold  U  million  bytes. 
The  5-inch  minidisk  on  a 
single  drive  for  the  TRS-80 
accommodates  only  about 


58  thousand.  Few  amateurs 
are  prepared  to  spend  up- 
ward of  fifteen  thousand 
dollars  for  a  hobby  com- 
puter, but  the  micropro- 
cessor built  for  the  hob- 
byist is  well  within  reach  of 
most,  With  these  smaller, 
slower  systems,  the  record 
must  be  carefully  designed 
and  the  programs  as  clean 
as  possible  if  recovery 
speed  and  storage  capacity 
are  important. 

Design  of  my  AMLOG 
system  started  with  the 
selection    of    the    Radio 


Shack  TRS-80  as  the  vehi- 
cle. It  was  to  be  built 
around  a  16K  machine  with 
at  least  one  disk  drive.  It 
was  not  to  require  a 
printer.  This  would  keep 
the  initial  investment  as 
low  as  possible.  Six  data 
elements  —  DATE,  TIME 
ON,  CALL,  BAND.  MODE, 
and  SCRATCH  PAD-were 
selected  for  permanent 
record.  By  packing  this  into 
a  25  byte  record,  a  TRS  80 
system  physical  record 
could  hold  ten  logical 
records.  A  single-drive  sys- 


tem would  allow  storage  of 
approximately  2000  lines 
of  log.  There  is  no  magic  in 
this  design;  it  is  simply  one 
of  several  possible  com- 
promises involving  capac- 
ity, search  speed,  and  in- 
ternal processing  time. 

A  good  mechanical  tog- 
ging system  requires  at 
least  four  independent  pro- 
cesses: 

#lt  should  allow  log  en- 
tries  concurrent  with   the 
station  operation, 
•  The    system    should    re- 
cover   information    about 
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HOW  MANY  FILES  1 


MEMORY  SIZE 


RADIO  SHACK  DISK  BASIC  VERSION  2.2 


READY 


RUN'^AMLOG/BAS' 


Table  1 


SELECT  ONE  OF  THE  FOLLOWING  MODES 
FILE  MAINTENANCE 
ADD  APPEND  RECORDS 

MODIFY     CORRECT  RECORDS 

OPERATING  MODES 


A® 

CARRIER 

A1 

CW 

A2 

TONE  CW 

A3 

AM 

A3A 

SSB 

A4 

FAC 

A5 

TV 

F1 

FSK 

F2 

AFSK 

F3 

FM 

NFM 

NBFM 

P 

PULSE 

MODE_ 


Table  2. 


APPEND  RECORDS 

ENTER  BLANK  LINE  TO  EXIT 

DATE  TIME         CALL  BND 

MMDDYY       HHMM      XXXXXX       XXX 
ADD_ 

Table  3. 


MOD 
XXX 


NOTE 

xxxxxxxxxx 


EXAMINE  OR  MODIFY  RECORDS 
ENTER  BLANK  LINE  FOR  NO  CHANGE 
TO  EXIT  SPECIFY  RECORD  NR0 


RECORD  NR  55 

DATE 
OLD       022077 
NEW  _ 


■ 


TIME 
1620 


CALL 
WB2AXA 

Table  4. 


BND 
14 


MOD       NOTE 
A3A 


YOU  ARE  NOW  IN  THE  LOGGING  MODE 

ENTER  THE  OPERATING  BAND  IN  MC 
BAND_ 

Table  Sfaj. 


YOU  ARE  NOW  IN  THE  LOGGING  MODE  ^ 

COMMANDS  ARE:  LOG  LOGF  LOGL  FIND  OFF  CLEAR  STOP 
COMMAND  _  ^^ 

Table  5(bl 


prior  contacts  as  quickiy  as 
possible. 

•  Provision  must  be  made 
for  initial  build-up  of  a 
data  base  and  for  append- 
ing log  entries  to  the  file  in 
an  off-line  operation. 

•  There  must  be  some 
method  for  locating  and 
correcting   erroneous   en- 
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tries. 

These  processes  can  be 
separated  and  done  in  two 
or  three  programs,  For 
practical  purposes,  the 
real-time  logging  and 
search  must  be  combined. 
The  remaining  can  be  in 
either  one  or  two  pro- 
grams.   However,    given 

.  1980 


adequate  internal  storage, 
all  can  be  handled  by  a 
single  program.  AMLOC  is 
a  single  program  encom- 
passing all  four  processes 
in  a  command-driven  en- 
vironment. 

General  Description 

AMLOC  IS  a  TRS-SO- 
based  program  designed 
for  management  of  an 
amateur  radio  station  log. 
Log  entries  can  be  made  in 
real  time  or  can  be  entered 
later.  In  real-time  opera* 
tion,  the  program  will,  at 
the  user's  option,  recall  the 
first  the  last,  or  both  en- 
tries  of  an  identified  sta- 
tion. Any  previously*stored 
record  can  be  recalled  for 
examination  and  correc- 
tion li  necessary  Provision 
is  made  for  building  the  ini- 
tial data  base  and  append* 
ing  records  to  the  file  off- 
line The  program  operates 
in  a  minimum  16K  environ- 
ment with  one  or  more  disk 
drives.  A  single  drive  will 
accommodate  about  2000 
log  entries;  two  drives  and 
the  formatted  diskette  will 
hold  in  excess  of  3000, 

Stored  Record 

Six  data  elements  are 
contained  in  a  25-byte 
logical  record.  The  infor- 
mation retained  is: 

1)  DATE  — Dates  taken 
from  the  internal  clock  or 
as  input  by  way  of  the  key- 
board are  in  the  form 
MMDDYY.  They  are  stored 
on  disk  as  hexadecimal 
Displayed  on  the  screen, 
the  form  is  such  as:  WED 
10  IAN  79, 

2)  TIME— The  starting 
time  of  a  contact,  also 
taken  from  the  clock  or  in* 
put  by  keyboard,  is  in  the 
form  of  HHMM.  It  is  stored 
as  hexadecimal  and  may 
be  in  the  time  zone  of  the 
user's  choice. 

3]CALL-ThecalI  of  the 
station  contacted  is  en- 
tered as  up  to  six  char- 
acters alphanumeric.  It  is 
stored  and  returned  as 
entered. 

4)  BAND-The  oper- 
ating band  is  represented 


as  a  three-digit  value.  The 
meaning  may  be  coded  as 
the  user  chooses  or  be  such 
as  7  for  7  MHz  or  21  for  21 
MHz, 

5)  MODE— The  mode  of 
operation  is  a  code  used  by 
the  FCC.  Twelve  are  ac- 
ceptable These  are  A(J,  A1, 
A2,  A3.  A3A,  A4.  A5,  Fl.  F2. 
F3,  NFM.  and  P 

6)NOTE-A  len-char- 
acter  scratch  pad  is  mclud- 
ed  to  be  used  in  any  man- 
ner the  user  desires.  It  is 
suggested  that  it  be  used  to 
retain  the  name  of  the  sta- 
tion operator.  Since  names 
are  usually  short,  the  pad 
can  be  used  to  hold  some 
additional  information. 

Program  Preparation 

if  only  one  disk  drive  is 
to  be  used,  make  a  DOS 
backup,  then  remove  all 
unnecessary  programs. 
Store  program  AMLOC  on 
it  and  run  without  "write 
protects"  If  more  than  one 
drive  is  available,  the  pro- 
gram can  be  stored  on  any 
drive.  Put  a  write  protect 
on  the  system  disk  in  drive 
Q  and  use  a  blank  for- 
matted disk  in  drive  1  for 
the  log  file,  Perform  the 
following: 

1)  Bring  the  TRS-80  up  in 
the  DOS. 

2)  Set  the  internal  clock. 

3)  Enter  the  date. 

4)  Call  the  clock 

5)  Call  BASIC. 

The  appearance  of  the 
screen  after  entering  the 
appropriate  information 
necessary  to  get  and  run 
the  program  is  shown  in 
Table  1 . 

Program  Operation 

When  the  run  is  started, 
the  clock  will  appear  in  the 
upper    right    screen-    The 

user  is  prompted  as  shown 
in  Table  2. 

The  user  must  respond 
to  "MODE_"  with  one  of 
the  mode  codes  to  con- 
tinue. There  are  three  ma- 
jor modes  of  operation; 

1)  ADD-This  is  used 
when  building  a  new  file  or 
when  appending  records  to 
a   previousty-established 


record  file  Us  primary  use 
is  that  of  building  the  ini- 
tial data  base,  but  it  also  is 
used  to  update  a  file  in  the 
event  that  the  logging  was 
not  accomplished  in  real 
time. 

2)  MODIFY-lo  this 
mode,  the  operator  can  re- 
call any  number  of  records 
in  any  sequence  for  inspec- 
tion or  for  correction. 

3) COMMAND  — All  real- 
time logging  of  contacts  is 
done  in  this  mode  It  is  in- 
voked by  a  response  to  the 
initial  prompting  of  one  of 
the  station  operating 
modes. 

ADD  Mode 

The  ADD  mode  appends 
records  to  the  file  in  the 
order  in  which  they  are 
entered.  Since  the  log  se- 
quence is  usually  in  time, 
entries  should  be  in  the 
same  order  as  they  would 
appear  in  a  manual  log. 
Insertion  of  records  is  not 
allowed  If  there  is  a  period 
of  contacts  which  were  not 
entered  in  the  real-time  op- 
eration, these  should  be 
appended  before  any  fur- 
ther real-time  entries  are 
made  When  the  ADD 
mode  is  invoked,  the  pro- 
gram wilt  display  an  entry 
guide  and  pause  for  opera- 
tor action.  It  appears  as 
shown  in  Table  3, 

The  data  line  is  position- 
oriented  so  that  input  must 
follow  the  guide  To  be  ac- 
cepted, the  input  line  must 
contain  all  entries  up  to  the 
NOTE  field,  which  can  be 
blank  if  desired.  Any  de- 
tected error  will  cause  the 
line  to  be  rejected.  The 
word  REIECTED  will  ap 
pear  on  the  input  line  for  a 
short  period  of  time,  then 
the  cursor  will  return,  in- 
dicating reentry  is  ready 

The  ADD  mode  is  ter- 
minated at  any  time  by  en- 
tering a  completely  empty 
ADD  line.  To  do  this,  hit 
ENTER  with  only  the  cur- 
sor showing. 

MODIFY  Mode 

In  this  mode,  records  are 
recalled  for  inspection  and 


any  necessary  corrective 
action.  The  prompting  is  as 
shown  in  Table  4. 

In  the  Table  4  prompt- 
ing, the  user  has  called  for 
record  55.  The  record  con- 
tent is  displayed  and  the 
program  pauses  for  a  new 
entry.  If  no  change  is  to  be 
made,  hit  ENTER.  If  a 
change  is  to  be  made,  the 
entire  record  must  be  re- 
entered. As  with  the  ADD 
mode,  the  input  is  position- 
oriented.  Use  the  original 
entry  as  a  guide. 

To  exit  this  mode,  mere- 
ly specify  RECORD  NR  (J. 

COMMAND  Mode 

This  mode  is  used  to 
enter  contacts  into  the  log 
during  station  operation.  It 
is  called  when  the  proper 
emission  mode  code  is 
entered  in  response  to  the 
first  prompted  entry.  The 
user  must  first  identify  the 
operating  band  and  is 
prompted  to  do  so  as 
shown  in  Table  5(a}.  On  en- 
try, the  COMMAND  line 
prompting  appears  as 
shown  in  Table  5(b),  Use  of 
each  command  is  ex* 
plained  below. 

T)  LOG  — The  command 
word  LOG  must  always  be 
followed  by  a  station  call. 
An  acceptable  command 
line  would  appear:  COM- 
MAND LOG  WB9XXX.  As 
the  LOG  command  is  ex* 
ecuted,  the  program  takes 
a  snapshot  of  the  clock,  re- 
taining  the  hour  and 
mmutes.  The  DATE,  TIME, 
and  CALL  appear  at  the  top 
of  the  screen  and  the  com- 
mand line  will  reappear  at 
the  lower  command  line 
position.  The  program  is 
paused  awaiting  the  next 
command. 

The  LOG  line  is  nof 
posted  to  the  log  at  this 
time.  Since  round-table 
QSOs  are  quite  frequent, 
the  system  is  programmed 
to  allow  entry  of  up  to  five 
callsigns  for  the  same 
QSO.  If  an  unposted  LOG 
line  appears  at  the  top  of 
the  screen,  any  subsequent 
LOG  XXXXXX  will  add  the 
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CemKMWS  ARK  I    hOQ     LOCT      lOOL      FlirD      Off      CLEAH      STOf 
COHMAKD?    _ 

Fig.  1.  A  sample  QSO  with  five  other  stations  FIND  com- 
mand  was  used  to  display  previous  contacts  with 
WB4YMZ. 


callstgn  to  the  log  list.  An 

attempt  to  enter  more  than 
five  such  callsigns  will 
cause  the   program   to  in- 

form  the  user  the  table  is 
full.  The  command  will  be 
discarded. 

2]  LOCF  — This  is  an  ex- 
tension ol  the  LOG  com- 
mand and  operates  exactly 
as  does  LOG  except  that  it 
initiates  a  search  Given 
the  command  LOGF 
WB9XXX,  the  program  will 
display  the  top  log  line. 
The  file  will  be  opened  and 
searched  for  the  first 
(earliest)  logged  entry  for 
WB9XXX  If  d  prior  entry  is 
found,  the  record  will  be 
displayed  below  the  log 
line  If  there  has  been  no 
previous  contact,  only  the 
station  call  will  be  dis- 
played. Five  such  lines  can 
be  displayed,  one  for  each 
of  the  permitted  round- 
table  entries. 

3)  LOGL— 'This,  too,  is  an 
extension  of  the  LOG  com- 
mand It  differs  from  LOGF 
only  in  the  fact  that  it  will 
display  the  last  (latest)  log 
entry  for  the  specified  sta- 
tion. 

4)  FIND  — This  command 
requires  a  station  call,  as  in 
FiNDWB9XXX.  It  is  used  to 
initiate  a  search  for  a 
specified  station  without 
entering  the  call  into  the 
log  line  The  search  will  dis- 
play both  the  earliest  and 
latest  entries  for  the  sta- 
tion. If  there  has  been  no 
prior  entry,  only  the  station 
call  will  appear.  Two  lines 
are  reserved  immediately 
above  the  command 
prompting  lines  for  this 
display. 


program  that  the  QSO  has 
terminated  and  that  the  log 
lines  are  to  be  posted  to 
the  file  The  user  is  prompt- 
ed tor  entry  of  the  NOTE  or 
NAMt  line  for  each  of  the 
station  calls  appearing  in 
the  log  line.  The  records 
are  posted  in  the  order 
entered  and  at  the  time  the 
NAMt  prompting  is  an- 
swered The  NAME  entry  is 
actually  the  10-digit 
scratch  Any  ten  characters 
can  be  sent  to  the  file. 

6)  CLEAR-lhis  single 
word  command  will  initial- 
ize the  log  line  without 
U'  a  v  i  n  g  the  command 
mode.  If  there  are  any  sta-' 
tion  calls  appearing  in  the 
log  line,  this  command  will 
remove  them  without  post- 
ing to  the  log. 

71  STOP-The  STOP 
command  is  as  it  implies. 
The  result  is  the  same  as 
hitting  the  break  key. 

Fig,  1  illustrates  a  fic- 
titious session  in  which  six 
stations  are  in  a  round- 
table  QSO-  The  top  line  is 
the  clock,  followed  by  the 
log  line  with  five  station 
entries.  Two  lines  resulting 
from  a  search  for  previous 
WB4YMZ  contacts  are 
grouped  under  the  log  line. 
The  number  appearing  at 
the  extreme  right  of  the 
record  line  is  the  record 
number  for  that  tog  entry 
The  two  record  lines  re* 
suited  from  a  FIND  com- 
mand. 


5}  OFF  ~  This  single  word 
command    signals    to    the 


If  the  situation  were  ac- 
tually as  pictured,  an  OFF 
command  would  post  five 
tmes  in  the  log.  These 
would  be  identical  except 
for  the  station  ca I Isign  and 
the  name  of  the  station 
operator,  ■ 
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SPECIAL 
SUPER   SAVINGS 

NO  CREDIT  CARD  ORDERS  ACCEPTED 

VERBATIM 

MINI  DISKETTES 

FOR TRSSO,  PET, 
APPLE,  HEATH 


^iiLia^a 


MAIL  ORDER  MICROS 

Dept  673  •  PO  Box  427  •  Marlboro  Nl 

03455 
Phona:  [603)  0g4-3041  * 


^53 


BRAND  NEW*  TRS-80's 


(Plaase  specify  whk:li  computer) 
dfPOOTXS 

5y4"10PACK...ONLY$24 

Ptus  S2  50  shipping  &  handlirig 
FOR  TR&m  MOD  It 
#POlStS 

8"  10  PACK ONLY  $36 

Plus  $2.50  shippiing  &  tiandllng 


LEVEL  II 
16K 

COMPLETE 

LATEST 

KEYBOARD,  FULL 

FACTORY  WARRANTY 

in  factory  carton  . . . 
NEW  . . .  $690.00 

ORDER  #  TRS-001XIS1  ...  no 
extra  discounts  . . .  cashier's 
checks,  personal  checks,  or 
money  orders  only...  no 
credit  cards.  See  TRS  TERMS 
for  shipping  details. 

FREE  With  any 

TRS-80  LEVEL  II 

or  ACCESSORY 

ORDER 

Your  choice  of  any  $7.95 
Instant  Software  Cassette 
(See  Instant  Software  ad  for 
list  of  programs.) 


SPECIAL  SUPER  SAVINGS 
SALE  PRICES  GOOD  THRU 
COVER  MONTH  OF  MAGA- 
ZINE—OTHER Prices  Sub- 
ject to  Change  Without 
Notice. 


and  accessories  at  FANTASTIC  SAVINGS 


!!«•••'•••-«■ 


LEVEL  II 16K  COMPLETE... 

16K  EXPANSION  UNIT.. 

32K  EXPANSION  UNIT 

DISK  DRIVES  (Specify  wfiich  drive  you 
$425  @€ic  h 

FRICTION  MODEL  PRINTER 

TRACTOR  FED  MODEL  PRINTER- 
LINE  PRINTER  Hi  (AND  CABLE) 

MOD  II  64K 


#••**«■'••••■••• 


i«ii>K4«"t-tr*»i««»*«ti»4'i**i't'-*l»'»l 


$690  #TRS-001XISI 

$400  #TRS-002SISI 

...S525  #TRS-003ISI 

want) 

#TRS-0041SI 

$870  #TRS-005SiSI 

.$1350  #TRS-Q061SI 
.$1750  #TRS-007ISI 
i.*«..*«*»****$3400  ffTRS-OOo 


■rW-flVVH   k'WVMh   w  ■■■ 


■  iapV-fBV** 


MOD  II  2  DISK  DRIVE  EXPANSION  SYSTEM ,...$1625  #  TRS-OO 

PLUS  FREE  INSTANT  SOFTWARE  CASSETTE  VALUE  $7,95  WITH 

ANY  LEVEL  il  ORDER 

TRS  TERMS:  Shipment  norinally  within  one  week  of  receipt  of  your  ordef  (with  cashier's 
check,  money  order,  or  credit  card)  for  microcomputer  ^nd  three  weeks  for  accessories 
(checks  take  two  weeks  extra  to  clear  bank).  ADO  $2,50  PER  ITEM  fof  HANDLING, 
Everything  will  be  sent  to  yoy  with  UPS  or  other  freight  charges  COLLECT.  Sorry,  nc 
credit  card  purchases  or  extra  discounts  on  TRS-80  items. 

*  NOT  UPGRADED  USED  OR  RECONDmONEO  LEVEL  f's  WITH  OLD  KEYBOARDS  BUT 
BRAND  SPANKtNG  NEW  TRSWs  IN  FACTORY  CARTONS  WITH  FULL  FACTORY 
WARRANTY!  COMPARE  PRICES  AND  OUAUTY  AND  ORDER  FROM  MOM'S. 

•A  registered  trademark  at  Tandy  Corp 

APPLE  II 

PLUS  FREE  INSTANT  SOFTWARE  APPLE  $7,95  CASSETTE— YOUR  CHOiCE— 

(SEE  INSTANT  SOFTWARE  AD| 

ATARI 

MODEL  400.... $490 

MODEL  800 $775 

#820  PRINTER 

#810  DISK  DRIVE 


>••**««  it  ««i«#.v>'>«>«r**«tii*< 


..$445 
..$520 


TERMS;  Sam&  as  'TRS  TERMS." 
No  extra  discounts  for  Apple  or  Atari  Items 


CAUTION 

Our  phone  is  usually  answered 
by  machine.  Orders  taken  with 
credit  cards.  Questions 
answered  by  mail.  Please  leave 
your  nanne  and  address  clearly. 


TRS-80 
EL  II  64K 


I    I 


3400 


II 


SEE  TRS  TERMS 
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SALE 


5%  EXTRA  DISCOUNT 

for  Orders  vvith  checks  or  money 
orders  ^see  TERMS"  for  details) 

ITEMS  THIS  PAGE  ONLY 

ORDER  NOW— 

Prices  subject  to  change  without  notice. 


SCOTT 

ADAMS 

ADVENTURES 

SPECIAL  10%  OFF 
REGULAR  PRICES 

(Reg  $14.95) 


*1  A0VENTURELAND 

tOUiU  WANDER  TNflOLiGH  AN  EN- 
•CHANTED  LAND  ENCOUNTEHIfId 
WILD  ANIIIJAL&  ANO  MAC;3CAL 
BE1h!G5  WHILE  I^OU  TRY  TO 
RECOVER  LOST  TflEASUnES 
,  OrdeJ  JlSAMlT  tnr  TRS  Le-m^I  It  1^,. 

lor  Api^le  24K-  S13  45  Biii^h.  on 

#2  PIRATE  ADVENTURE 

SAJL  TO  TfiEASUfil  fSUMO  A-MO 

TFIV  TO  IRtCOVEfl  LONlS  J  OHM 

SILVER  S  LOSl  TREA&UflES 

Of  tor  #SA003T  Pdr  TRS  Leva  I  II  1$K. 

JSAOWS  lor  Sorcerer  1&K.  «SA0(12A 

ior  Afipiie  2^K  — $13.45  each,  on 

casMlle 

MSlirttSSiON  IMPOSSIBLE 
ADVENTURE 
SAVE  THE  WORLDS  FIRST 

AUTOMATED  NUCLEAR  PEACTO*! 

WHEN  YOU  COMPLETE  YOUR 

MISSION. 

OfCfflr  (^SACI03T  <pr  TF15  Level  11  Iglt;: 

«&ACI[>:^&  fO'  Sorcecfir  IfcK  WEAOOaA 

'or  Aj3(.n&  2ifl  K  -  S 1-  3  4S  e^f:h ,  cm 

CaSsAtl'e. 


CASIO^S  NEW  C  80 

CALCULATOR 

CHRONOGRAPH 


has  lightweight  attractive  ruggedly 
built  biack  plastic  water-tight  case 
and  band,  regular  digital  watch  fea- 
tures of  liours,  minutes,  seconds,  AM/ 
PM  and  day  on  display  PLUS  two  lime 
zones,  calendar  and  a  4  function  cal- 
culator! You've  seen  tt  advertised  in 
the  Wall  Street  Journal  tor  $75.  .. 
MOM'S  price  ts  only  $49.95-  Hgrry  our 
supply  is  linntted  .  . .  order  #PCaO  now. 


ASK  MOM 

Fof  details  of  October  19B0  Asian 
and  European  ElecUonics  Tours. 
See  January  Wayne  Green  etiitorj- 
a  Is  in  Kilobaud  Microcomputing 
and  7Z  Magazine.  Info  ^02  ...  No 
charge. 


HONEYWELL 

Honeyweli  ASR-33  Cominunications  Con- 
soles witli  TPf,  paper  tape  reader  and 
punch,  Used,  working  when  removed  from 
sei^lce.  Shipped  freight  collect  or  you  pick 
up  Weight  300  lbs.  S325  Order  #P006X. 


COMPUCOLOR 
HARDWARE 

Compucolor  Computer  aOOl  (use  as  com- 
puter or  75  MHZ  Color  MonHor}— 3K  RAM, 
BASIC  and  DOS  in  ROM.  good  condition. 
WS035X  S1200  each.  SPECIAL  PRICE. 
Compucolor  M  ini  Floppy— 5  V*  inch,  good 
condition.  #S026X  $475  each.  SPECIAL 
PRICE 

Compucofor  SK  RAM  card— Static  RAM, 
good  con  d  it  ion .  S027X-$  1 BG  eac  h.  SPEC!  A  L 
PRICE 

Compucolar  Floppy  Tape  Drive — Uses 
eight-track  cariri(lge$i  good  condition. 
#3028X-S55  each  SPECIAL  PRICE. 


N4  VOODOO  CASTLE 

SA^^E  COUNT  CfilStD  PROM  THE 

FIENDISH  CUflSE  Ofl  FOREVER  BE 

DOOMED- BEWARE  THE  VOODOO 

MAN. 

Ord-Ei  jySAM4T  For  THS  Level  II  16K. 

*5AOI?4Sftif  SChTMr&r  16K.  iSACKHA 

(or  Apple  24K— tl5.J5  i^^n.itn 

#5  THE  COUNT 

LOve  AT  FJflST  BYTE  FROM 

VOURBIG  BRASS  BED  IN 

TfJANSYLVANJA. 

Orde'f  ifSAOO^T  lot  Tips  LQi^ef  II  16K. 

ISAOO&S  1pr  Sprcereif  16K,  dSAOC^A 

Fqr  Appl*  24K  -  i  1 5  4&  itaeM .  eft 

cassette. 

m  STRANGE  ODYSSEY 

ifOU'PE  l^AROO*4£D  AT  THE 
OALAXVS  EDGE  AND  DtSCOVEfl 
flu  INS  OF  AN  AN:CIEHT  ALIEN 
CiVILIZATiOH  AND  TRY  TO  COPE 
Wl  T  M  Lf N  E ART  H  L  f  TEC  H  NOLOC^ES• 
WHILE  YOU  AW  ASS  FABy  toys 
TREASURES 

Ofoer  ffSAOOei  rof  TRS  Levwl  IM6K. 
ff&A006S  (Oi  Sorcerer  15K.  ffSAOOEuft. 
For  Applfi  i4K— Ji::i.4Si  &ach.  or^ 

#7  MYSTERY  FUN  HOUSE 

FIND  VOUFl  WAY  THROUGH  THE 
STRANGEST  FUN  HOUSE  BEFORE 
THE  VVEIRD  PARK  CLOSES. 
Dfder  tSAtlOn  for  Tfl&Le^el  II  16K. 
ttSAOOTS  For  Scwcerer  iGK.  SAOOi'A  lo* 
Apple  2AK—il2  4S  &BCti.  on  cassette 

m  PYRAMID  OF  DOOM 

AN  EOyPIIAM  TPtEASURE  HUhtT 
THROUCH  A  NEWLY  UMCOVEBED 
PYRAIMID.  COMPLETE  WITH  AN 
DENT  CUJ^ISE 

Omef  rfSAOOfiT  fnp  TR&  Uevei  II  16K. 
(DSAWieS  (<3f  ^pree«ef  1W.  prSACKMA 
for  Applft  24K  — SI3.45  oacFr.  on 
CaSielle. 


\i  you  enjoy  driving^  you're  going  to  get  a 
COMPUCRUISE  Once  you  see  what  ft  can 
do,  you  Just  won't  be  able  to  live  without  it. 


■  iiiiiiiiy<mH 


mmmmmmifi 


i3:SS 


COMPU 
CRUISE 


\P^: 


I- >T.-^ 

:  Tfrt  I 


MODEL  #41 


$127.95 


This  gadget  tits  Into  rr>osi  dashboards  . .  .  no  strain  even  In  a  tioy  sports  c&t  like 
the  Mazda  RX  7  .  . .  and  once  you  have  it.  every  trip  is  f^ke  flying  a  747.  The  darned 
thing  tells  you  ttie  time,  how  fast  you're  going,  how  far  you've  t)een  ■on  ihis  trip  or 
since  the  last  regassmg,  how  many  miles  per  gallon  youYe  getting,  either  at  the  Ins- 
tant Of  the  average  on  the  trip ...  or  gallons  per  hour  ai  the  moment  or  for  ihe 
trip  .  . .  temperature  outside  .  .  .  inside  (or  coolant  temperature,  it  you  preferj ...  oh. 
It  has  an  elapsed  tim^e  lor  the  trjp,  a  5top  watch,  lap  time,  an  aJarm  . .  .  how  much  firr- 
ther  for  your  trip,  how  many  gallons  more  the  trip  will  take,  how  much  longer  for  the 
trip  at  your  present  average  speed  .  .  .  yes^  it  gives  yoj  your  average  speed  tor  the 
trip.  You  prefer  it  m  m-etric,  no  strain  , . .  liters  rernatning,  etc.  Did  we  mention  that  it 
also  has  cruise  control  either  at  a  speed  set  on  the  control  board  or  at  whatever 
speed  you  are  traveling?  The  Compucruise  will  keep  you  busy  and  enleriained  dur- 
ing aniy  trip  . .  .  telling  you  more  Ihan  you  will  ever  want  lo  know, 

TheCompucruise  is  not  difficult  to  install , . ,  though  it  does  connect  to  everything 
except  the  cigarette  lighter.  Until  you've  tried  computerized  travel,  you  haven't  found 
out  how  much  fun  dri^ving  can  tie.  !t  will  work  on  any  car  not  having  fuel 
injection . . .  and  there  Is  a  front-wheel  drive  accessory  gadget  available  for  only 
$4.40-#P001  (regularly  $5-50). 

The  price  for  the  Compucru  Ise  is  regularly  $199.95  ...  and  a  bargain  at  that  price. 
We'M  seil  you  one  of  these  fantastic  gadgets  for  $159.95  with  cruise  controJ  {Modei 
44-#P002),  and  S127.95  without  (h/lodei  41^tt(=*D03).Send  money .  .  .and  start  having 
funf 


WAMECO  S-100  Bare  Computer  Boards 


CPU-1  8080  CPU  Board 

MEM  1A  BK  Memory  Board  (2102) 

Mem  2  16K  Memory  Board  (2 11 4) 

EPM  2  2703/2716  EPROM  Board 

EPM-1  1702  EPROM  Board 

RTC'I  Real  Time  Clock 

QM-9  The  Little  fWother  (9  sidt) 

QM  12  The  Quiet  Mother  [12  sfot) 

FDC-1  Floppy  Disk  Board 

FPB  1  FnDnt  Panel  IMSAI  sizel 

EPM-1  1702  EPflOM  Board  ^asmbldj 
without  EPROM S 


Retail 

MOM^S  Price 

36.95 

22.95 

#LP001 

25,95 

21.95 

#LPO02 

26.95 

22.95 

#LP003 

25.95 

21. &5 

#LP0D4 

25,95 

21.95 

#LP005 

23.95 

20.60 

#LP006 

30.95 

26,50 

#LPO07 

34.95 

29.95 

#LPO0& 

42.95 

36.95 

#LP0P9 

44.50 

37.95 

#LPQ10 

49.95 

42,50 

#LP011 

MAGIC  LIGHT 
BULB  SAVER 

ff  you've  got  a  light  bulb  you  need  our 
MAGIC  L.B.S.  which  increases  the  life 
expectancy  of  a  new  bulb  93  times! .  . 
and  saves  yo^J  44^0  on  energy  costs. 
Reguiarly  $2.50  .  .  .  MOM's  price  is 
Sr99each,  #LS001. 


PANASONIC 

TAPE  DECKS 

Panasonic  RS26t  US  Stereo 
Cassette  Decks— with  auto-stop, 
record  level  adjust,  VU  meters. 
used  condition;  all  have  had 
heads  replaced  and  aligned, 
#T0Ol-S50. 


PROCESSOR  TECH 

SOFTWARE 

Prcrcessor  Tech  Ixteii<l«d  Disk 
BASIC— This  is  full  disK  BASIC  on  8"  disk 
for  HELIOS  II  dhSk  con Iro Hers  with  PTDOS 
and  greater  than  16K,  #ra)l5S-$70  each. 
&ASIC  5  from  Procesior  Tech— This  Is  a 
Simple  BAStC  for  a  SOLOS,  CUTTER,  or 
CON  SOL  Monitor  and  BK  of  RAM. 
/tD013-Sl  1,60  each. 

Processor  Tech  QAIMEPAC  for  above 
BASIC  — Various  simple  games. 
#D014^S10.meach 


TDL  SOFTWARE-DISK 

TDL  FDOS  &  SupereASfC  on  Q"  Disk— 

This  requires  an  ICOM  Disk  ConlroHer 
and  at  least  20K  of  memory,  pius  a  ZAP- 
PLE  Monitor  in  an  3^100  Cabinet  {Altair. 
IMSAL  etc.)  #D0065SX-S120, 
TDL  System  Software  on  5  V*'^  disk— This 
set  of  system  software  requires  a  North 
Star  Disk  Conlroiler,  and  a  TDL  Systems 
Monitor  Board  L  and  consists  oi  12K  BA- 
SiC,  Revocatory  Linking  Loader,  Z-80  Edi- 
tor, and  Text  Processor.  ttD00e6X'S160. 
TDL  System  Software  on  5  %  "  disk— This 
is  the  same  as  above,  but  does  not  re- 
quire the  Systems  Monitor  Board  I. 
#O0O67X.S180. 

TOL  System  Software  on  5Vj"  disk— 
Again,  as  above,  but  requires  a  HELIOS 
Disk  Controller  and  the  TDL  Systems 
Monilor  Board  11  (not  I),  #D0068X-3160, 


TERMS;  EXTRA  5%  DISCOUNT  ALLOWED 
ONLY  OH  ORDERS  ACCOMPANIED  BY 
CASHIERS  CHECK,  PERSONAL  CHECK 
OR  MONEY  ORDER.  NO  CO  D.'E  PLEASE, 
ADD  S2.50  FOR  HANDLING  F01=I  ORDERS 
UP  TO  $50.00— ALL  OTHERS  ADD  SVd  (WE 
REFUND  EXCESS).  WE  SHIP  UPS  OR  IN 
SUREO  MAIL  IF  POSSIBLE,  WE  ACCEPT 
MC,  VISA  OR  AMEX. 


BOOK  CLEARANCE 

50%  OFF  OR  MOREI 

How  To  Buy  And  Use  Minis  And  Micros 

(Sams-puhUsher)  #BK  1025— was  19.95 

now  $5. 
How  To  Program  Microcompyiers  {Sams- 

PubElsher)   #eK1027— was    S9.95    now 

54:50. 
fiOSOA     Bugbook     fSams-publ  isher) 

#BK1103- was  59  95  now  55- 
Understanding   Microcomputers  pc^'tii- 

pubMsherJ  #BK1079-Vkfas  SS.30  now  S4. 
Your    Own    Computer   (Sams-pubiisher) 

#BK1072-  was  51.95  now  $1 . 
Underground  Buylrfg  Guide  fPMS-pubfish- 

er)  WBK1067  was  $5.45  now  S2.50. 
Periodical  Guide  1976  (Berg- publisher) 

#8K1041— was  13  row  SI  .50, 
Periodical  Guide  1977  |Berg-publisher) 

#BK1042— was  $3  now  $1.50, 
Compulator  Book  (Tab-publisher)  ttBK10i2 

—wa&  57.95  now  54. 

VECTOR  GRAPHIC 

S^IOO 

Vecti»r  Graphic  ROM/RAM  c«rd— 12K  em- 
pty ROM  sockets,  IK  RAM,  excel terit  condi- 
tion. No  doGumentation.  {Make  offer— we 

may  surprise  you  and  accept!) 
#D007SX-S95. 


HEAD  ALIGNMENT  KIT 

Best  cassette  recorder  tape  head 

aiignrne-nl  kit  avsjjabie..  Solves 
loading  problems,  MO0 1 -only 
S9.95. 


PROCESSOR  TECH  SOL 

SOL    Computers— SK    RAM    Monitor, 

S-100,    exceflertt    condition.    #D004X- 

$850,00  each. 

TREK-ao  on  cassette  for  SOL— This  fs 

one  of  the  best  real  tinne  space  games 

available   today;   needs  &K.  #DQ05X-$9 

each. 


l^Reade/  Service— see  page  T95 
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RTTY  with  the  H8 

a  Heath-based  RTTY  system 


T 


he  8-bit  microcomputer      trolhng    a    radioteletvpe     Normally  manual  functions 
is  ideally  suited  to  con-      (RTTY)   amateur    station      such    as    character    shift 


*  OUTPUT  i 


INPUT  I 

[  IV  P'P  MAXJ 

1JIECEIV£R    JIUQIOJ 


♦PEAK  Itl  STASiONPUT  I 
■ra  OUTPUT  1MT  SliftHt 

**PtAK  2nd  STAG!  ONPUT  3 

TO  oyTPUT  21  AT  zaasHi 


•  output  t 
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LOOP  OEWODULAtORl 
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fig.  1.  RTTY  input  filter. 
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fig,  2,  Phase  locked  loop  FSK  demodulator. 
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(LTRS  or  FIGS)  and  end-of- 
line  detection  can  be  done 
automatically  by  the  com- 
puter. Complex  functions 
such  as  text  storage,  auto 
matic  CQ,  and  Morse  code 
identification  can  easily  be 
implemented  in  the  com- 
puter's software. 

Amateur  RTTY  Conventions 

Amateur  RTTY  in  the 
high  frequency  (HF)  radio 
spectrum  (1  through  30 
MHz)  uses  frequency-shift 
keying  (FSK)  to  transmit 
Baudot  characters.  Each 
Baudot  character  consists 
of  a  start  bit,  five  data  bits, 
and  IV2  stop  bits.  Baudot 
code  consists  of  two  sub- 
sets of  characters,  LTRS 
and  FIGS.  LTRS  consists  of 
all  the  uppercase  alpha- 
betic characters  and  FIGS 
consists  of  the  numbers  and 
miscellaneous  punctuation 
characters.  The  high  state 
or  "mark"  is  by  convention 
the  higher  frequency  of  the 
two  FSK  signals.  A  frequen- 
cy shift  of  170  Hz  has  re- 
placed the  old  standard  of 
850  Hz  Rates  of  both  60 
and  100  words  per  minute 
are  now  in  use  but  60  wpm 
is  still  dominant^  A  popular 
means  to  generate  FSK  is  to 


feed  audio  FSK  into  the  mi- 
crophone input  of  a  single- 
sideband  (SSB)  suppressed 
carrier  radio  transmitter. 

System  Description 

The  RTTY  system  de- 
scribed in  this  article  con- 
sists of  the  following  equip- 
ment: 1)  Heath  H8  comput- 
er, 16K  memory,  serial 
(Hft-5)  and  parallel  (H8-2)  in- 
terface boards;  2)  Heath  H9 
video  terminal;  3)  dual  CE 
5121  cassette  tape  decks;  4) 
Heath  SB-300  single-side- 
band receiver;  5)  Heath 
SB'401  single- sideband 
transmitter,  and  6)  author- 
constructed  RTTY  inter- 
face. 

No   hardware    modifica- 
tions were  done  on  any  of 
these    equipments.    This 
minimal  system  wilt  receive 
and  transmit  RTTY  on  all 
authorized  HF  bands.  A  tun- 
ing aid  and  inverted  code 
switch  are  included  to  im- 
prove reception.  All  trans- 
mit and   receive  functions 
are  controlled  from  the  H9 
terminal  as  follows: 
CTRL-A— Transmit   Morse 
code  identification 
CTRL-B  — Go    to    transmit 
mode  (turn  on  transmitter) 
CTRL-C  — Transmit    buffer 
(CQ  or  message) 
CTRL-D  — Force  LTRS  code 
during  receive  mode 
ESC    KEY —  Co   to   receive 
mode  (turn  off  transmitter) 

Shift  characters  are  auto- 
matically transmitted  when 
called  for  by  Baudot  con- 
vention. After  72  charac- 
ters, line  feed,  two  carriage 
returns,  and  the  LTRS  code 
are  automatically  trans- 
mitted A  28-character  type- 
ahead  buffer  is  included  in 
the  transmit  program  to 
prevent  loss  of  text 

RTTY  Input  Filter 

The  bandwidth  of  the 
SB-300  receiver  is  2.1  kHz 
(350  through  2450  Hz),  Ap- 
proximately  300  Hz  of 
bandwidth  is  required  to  re- 
ceive 60  wpm,  170-Hz  shift 
RTTY.^  The  phase  locked 
loop  demodulator  used  in 
the  RTTY  interface  unit  will 
attempt  to  lock  onto  any 
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signal  within  400  Hz  of  its 
nominal  vco  frequency. 
Without  a  narrow  band- 
width filter,  near-frequency 
signals  will  cause  signifi* 
cant  receiving  errors.  The 
easiest  place  to  add  a  re- 
ceiver filter  is  between  the 
audio  output  of  the  receiv- 
er and  the  RTTY  interface. 
The  filter  of  Fig.  1  has  a 
bandwidth  of  300  Hz  cen- 
tered at  2210  Hz  and  a  volt- 
age gain  of  10,  Each  stage 
should  be  adjusted  sepa- 
rately using  an  accurate 
signal  generator  and  an  out- 
put indicator.  In  operation, 
input  1  is  connected  to  the 
receiver  audio  output  and 
output  2  is  connected  to 
phase  locked  loop  demod- 
ulator input. 

Phase  Locked  Loop  FSK 
Demodulator 

The  demodulator  shown 
in  Fig.  2  converts  audio  fre- 
quency shifts  into  serial 
binary  data.  Within  device 
U1,  a  phase  detector  sends 
a  voltage  to  a  vco,  forcing 
it  to  the  same  frequency 
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Fig.  J.  FSK  computer  interface. 

(phase]  as  the  input  signal 
This  forcing  voltage  is  the 
actual  output  of  the  phase 
locked  loop.  The  poten- 
tiometer shown  in  Fig.  2  is 
used  to  adjust  the  zero- 
input  vco  frequency  to  a 
value  of  2100  Hz.  A  fre- 
quency counter  should  be 
used  for  this  ad|ustment, 
The  device  U2  converts  the 


phase  locked  loop  output 
to  TTL  voltage  levels. 

FSK  Computer  Interface 

The  serial  word  from  the 
demodulator  is  converted 
to  a  valid  parallel  word  and 
sent  to  the  computer  by  the 
FSK  computer  interface 
shown  in  Fig  3-  The  UART 
(U3)    is    hardware-pro- 


Control  interrupt  program  listing. 
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grammed   for   Sbit   words 

and  IVi  stop  bits.  The 
UART's  clock,  U4,  is  ad- 
justed for  a  frequency  that 
is  16  times  the  RTTY  baud 
rate.  For  60  wpm,  the  fre- 
quency of  the  clock  is  727 
Hz,  When  the  UART  de- 
tects and  loads  a  valid 
Baudot  word,  it  signals  the 
computer  on  the  DAV  (data 
available)  line.  After  the 
computer  accepts  the  par- 
allel word,  it  signals  back 
on  the  RDAV  (reset  data 
available)  line,  allowing  the 
UART  to  load  another  word 
in  its  buffer  The  PLL  input 
circuits,  including  U9  and 
part  of  U8,  allow  receiving 
of  normal  and  inverted 
signals  and  provide  a  need- 
ed tuning  aid.  When  a  RTTY 
signal  is  correctly  received, 
the  mark  LED  should  tight 
during  idle  moments  be^ 
tween  characters  and  both 
should  tight  during  con- 
tinuous transmission. 

In  the  transmit  mode,  the 
UART  signals  the  computer 
to  load  a  word  using  the 
T8MT  (transmitter  buffer 
empty)  line.  After  the  com- 
puter has  loaded  a  Baudot 
word,  it  signals  the  UART  to 
begin  serial  transmission  us- 
ing the  DS  (data  strobe)  line. 
The  UART  adds  the  correct 
number  of  start  (1)  and  stop 
n  Vi)  bits  and  then  transmits 
the  word  serially  at  a  baud 
rate  of  one-sixteenth  its 
transmit  clock  rate.  The 
serial  transmit  signal  op- 
erates an  electronic  switch 
in  U6  that  keys  a  two-fre- 
quency oscillator  [U5). 
When  the  serial  out  line  is 
low,  the  switch  is  open  and 
US  should  be  adjusted  by 
the  10k-Q  potentiometer  to 
oscillate  at  4250  Hz.  When 
the  serial  line  is  high,  the 
switch  is  closed  and  U5 
should  be  adjusted  by  the 
5k-Q  potentiometer  to  os- 
cillate at  4590  Hz. 

The  |-K  flip-flop  device, 
U7,  divides  the  output  fre- 
quency of  US  by  two  to  pro- 
vide a  symmetrical  square 
wave  at  the  correct  mark 
and  space  frequencies.  The 
output  of  U7  goes  through 
an  electronic  switch  to  a 


low-pass  fitter  and  then  to 
the  microphone  input  of 
the  SSB  radio  transmitter 
The  second  electronic 
switch  is  controlled  by  the 
''reader  on/off  line  from 
the  H8-2  parallel  interface 
board.  This  arrangement  al- 
lows the  computer  to  turn 
the  transmitter  on  and  off 
using  the  transmitter's 
voice-operated  switch 
(VOX)  and  also  to  transmit  a 
Morse  code  identification 
signal.  The  3-kHz  low-pass 
filter  converts  the  square 
wave  output  of  U7  to  a  sine 
wave.  The  Ik-Q  potentiom- 
eter should  be  adjusted  to 
provide  the  same  output 
level  as  the  microphone 
normally  used  with  the 
transmitter.  The  complete 
filter  and  level  adjust 
potentiometer  should  be 
well  shielded  to  prevent 
stray  noise  from  being 
transmitted. 

H8-2  Parallel  Interface 
Board 

The  FSK  computer  inter- 
face is  connected  to  one  of 
three  parallel  ports  of 
Heath's  H8-2  parallel  inter- 
face board.  The  port  ad- 
dress jumpers  for  the  select- 
ed parallel  port  should  be 
connected  forlOOfi.  On  that 
port^  connect  the  logic 
jumpers  as  follows:  1) 
At— A2,  open;  2)  Bi  — B2, 
open;  3)  C1—C2,  shorted, 
and  4)  Ey— E2*  shorted.  The 
output  of  the  FSK  computer 
interface  (Fig.  3)  is  con- 
nected to  the  parallel  port 
at  P101  by  a  ribbon  cable 
terminated  with  the  Heath- 
supplied  25-pin  connector. 

SSB  Receiver  and 

Transmitter  Operation 

Both  the  SSB  receiver 
and  transmitter  must  be 
operated  in  the  upper  side- 
band (USB)  mode  for  cor- 
rect polarity  reception  and 
transmission.  The  receiver 
should  have  less  than  1CK) 
Hz/H  drift  after  warm-up. 
Most  SSB  transmitters  are 
not  designed  to  operate  at 
the  100%  duty  cycle  re- 
quired of  RTTY.  The  man- 
ufacturer's   specifications 
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should  be  consulted  to  de- 
termine a  safe  maximum 
power  limit,  The  SB-401 
transmitter  is  presently  be- 
ing operated  at  a  plate  cur- 
rent of  150  mA  rather  than 
the  SSB-recommended  250 
mA. 

RTTY  Interface  Software 

The  speed  requirements 
as  well  as  the  lack  of  com- 
plex mathematical  expres- 
sions allowed  the  interface 
software  to  be  written  in  as- 
sembly language.  The  soft- 
ware is  divided  into  three 
separately  assembled  pro- 
grams, plus  Heath's  console 
driver  program.  Listings  of 
the  three  RTTY  programs 
are  included  in  this  articfe. 

RTTV  Receiver  Program 

The  receiver  program 
uses  the  console  driver  and 
the  Cf  P  programs.  An  excel- 
lent description  of  Heath's 
console  driver  is  contained 
in  issue  No.  2  of  Remark.^ 


The  RTTY  software  entry 
point  should  be  the  start 
of  the  receive  program 
(041.150  offset  octal)  to  ef- 
fect port  initialization.  Fig, 
4  shows  a  flowchart  for  the 
receive  program.  Both  the 
console  terminal's  serial 
port  and  the  RTTY  inter* 
face's  parallel  port  are  ini- 
tialized  at  the  beginning  of 
the  program.  The  command 
word,  0478,  sent  to  the  con- 
trol port  nOlg}  turns  the 
transmitter  off.  The  CI P  pro- 
gram places  different  num* 
bers  in  a  scratchpad  (042/ 
000)  based  upon  which 
CTRL  key  interrupts  occur 
The  receive  program  initial- 
ly zeros  this  location  and 
then  tests  it  for  a  branch 
to  the  transmit  routine  each 
time  a  new  character  loop 
is  performed.  After  testing 
for  a  transmit  program 
branch,  the  first  bit  of  the 
control  input  port  is  tested 
to  determine  if  a  new 
character  has  been  loaded 


in  the  RTTY  interface 
UART.  If  a  new  character  is 
present,  it  is  loaded  into  the 

computer,  thereby  freeing 
the  interface  UART  to 
search  for  the  next  char- 
acter.  After  loading  a  char- 
acter, the  routine  checks 
whether  it  is  in  the  LTRS 
(D  =  1)  mode.  If  it  is  in  the 
LTRS  mode,  the  new  char- 
acter is  compared  with  the 
FIGS  code.  If  the  new  char- 
acter is  the  FIGS  code,  the 
FIGS  mode  is  set  (D  =  0)  and 
the  program  loops  back  for 
a  new  character  If  the  new 
character  is  not  the  FIGS 
code,  its  numeric  value 
forms  the  lower  8-bit  ad- 
dress at  which  the  Baudot 
character's  equivalent 
ASCII  value  is  stored,  This 
value  is  sent  to  the  terminal 
via  the  console  driver 
routine  SWCHAR  for  dis- 
play. The  same  logic  is  fol- 
lowed for  the  FIGS  code 
branch.  The  FIGS  charac- 
ter's numeric  value  is  added 


to  an  offset  {37^)  to  form  the 
lower  8-bit  address  for  entry 
into  the  conversion  table. 
When  a  CTRL-D  is  keyed, 
the  CIP  program  sets  D  =  0, 
forcing  the  receive  program 
into  the  LTRS  mode. 


RTTY  Transmit  Program 

The  transmit  program 
consists  of  three  separate 
routines:  transmit,  CQ.  and 
Morse  ID.  The  transmit  rou- 
tine together  with  the  CIP 
and  console  driver  pro- 
grams generate  Baudot 
code  from  the  terminal.  A 
flowchart  for  the  transmit 
routine  is  shown  in  Fig.  5. 
The  program  begins  by 
zeroing  the  scratchpad  and 
then  turning  on  the  trans- 
mitter. Both  the  LTRS/FIGS 
register  (D)  and  the  column 
count  register  CE)  are  zeroed 
before  the  scratchpad  is 
tested.  The  scratchpad  is 
tested  for  either  a  branch  to 
the  Morse  ID  routine  or  the 
CQ  routine.  If  both  tests  are 
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R  TTY  transmit  program  listing. 
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Fig.  6,  Transmit  subroutine. 

tlO     73  Magazine  •  August,  1980 


invalid,  the  program  gets 
the  next  character  from  the 
terminal  using  a  console 
driver  routine  called 
SRCHAR.  If  the  ASCII  char- 
acter  is  not  the  ESC  key 
code,  then  the  program 
calls  the  subroutine  XMIT; 
otherwise,  it  branches  to  the 
receiver  program.  A  flow- 
chart of  the  XMIT  subrou- 
tine is  shown  in  Fig.  6.  After 
being  called,  this  subrou- 
tine immediately  echoes 
the  character  back  to  the 
terminal  for  display  using 
the  console  driver  subrou- 
tine SWCHAR.  XMIT  then 
compares  the  ASCII  char- 
acter with  the  character  for 
carriage  return  {CR],  line 
feed  tLF),  or  space.  If  any  of 
these  tests  is  valid,  the  valid 
character  is  converted  to 
Baudot  and  transmitted. 
The  CR  test  sets  the  column 
count  to  zero  and  returns  to 


the  main  program  for  an- 
other character.  The  LF  test 
simply  returns  to  the  main 
program  for  another  char- 
acter. The  space  test 
branches  within  the  subrou- 
tine to  a  point  where  the 
column  count  is  incre- 
mented, and  a  return  to  the 
main  program  is  executed. 
If  all  three  tests  are  in- 
valid, XMfT  then  tests  the 
LTRS/FICS  register.  If  the 
program  is  in  the  LTRS 
mode,  the  new  character  is 
compared  to  100^.  A 
positive  result  means  the 
new  character  is  an  ASCII 
LTR  and  its  Baudot  equiva- 
lent is  transmitted.  If  the 
comparison  is  negative,  the 
new  character  is  a  FlC,  and 
the  Baudot  FIGS  shift 
character  (33^}  must  be 
transmitted  before  the 
character.  After  the  Baudot 
character   is  transmitted, 
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the  LTRS/FICS  mode  must 
be  shifted  to  FIGS  before  a 
return  to  the  main  program 
is  executed.  When  the  pro- 
gram is  in  the  FIGS  mode, 
the  LTRS  code  (378)  must 
precede  the  next  LTR  to  be 
transmitted  After  any  print- 
able character  is  transmit- 
ted, the  column  counter  (E) 
is  incremented  before  a 
return  to  the  main  program 
is  executed.  The  utility  sub- 
routines  SPFIGS  and 
SPLTRS  shown  in  Fig.  7  han- 
dle the  LTRS/FIGS  conver- 
sions and  SSEND  subrou- 
tine does  the  actual  char- 
acter transmitting.  If  upon 
return  to  the  main  program 
the  column  count  is  equal 
to  72  (width  of  a  standard 
TTY  terminal],  a  subroutine 
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Fig.  7,  UtiHty  transmit  subroutine, 
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fig,  10,  Control  interrupt  program. 


JPLFCR  Is  called.  JPLFCR 
transmits  line  feed,  two  car- 
riage returns,  and  the  LTRS 

shift  character.  The  two  car- 
riage returns  allow  mechan* 
ical  printers  time  to  return 
to  column  zero  before  text 
starts  again.  After  execut- 
ing SPLFCR,  the  progrann 
branches  back  to  "set  LTRS 
code'*  to  begin  another 
loop  through  the  program. 
The  CQ  routine,  whose 
flowchart  is  shown  in  Fig.  8, 
first  calls  SPLFCR  then  sets 
the  column  count  to  zero. 
ASCII  characters  are  then 
sent  sequentially  to  the 
XM1T  subroutine  until  a 
period  character  is  en- 
countered. When  a  period 


is  encountered  in  the  buf- 
fer, a  branch  to  the  Morse 
ID  routine  is  executed. 
After  each  column  count  of 
72,  the  SPLFCR  subroutine 
is  called.  A  special,  man- 
ual I  y-execu  ted  routine, 
LOAD  BUFFER  (beginning 
at  044/140),  is  used  to  ini- 
tially load  the  buffer.  This 
routine  sequentially  loads 
ASCII  characters  from  the 
terminal  into  memory  until 
a  period  is  sent.  The  period 
is  stored  and  then  the  pro- 
gram branches  to  the  re- 
ceive program.  The  CQ  buf- 
fer is  placed  at  the  end  of 
the  RTTY  program  so  that 
the  length  of  the  buffer  is 
limited  only  by  the  memory 


size  (less  stack  require- 
ments). 

The    flowchart    for    the 

Morse  ID  routine  is  shown 
in  Fig.  9.  This  program  gen- 
erates Morse  code  char- 
acters by  interrupting  the 
audio  output  of  the  RTTY 
interface  using  the  "reader 
on/off"  control  line  of  the 
H8-2  parallel  port.  (A  com- 
plete discussion  of  this 
Morse  code  storage  tech- 
nique can  be  found  in  Ref- 
erence 4.)  Each  Morse  char- 
acter is  represented  from 
left  to  right,  one  bit  per  ele- 
ment, using  0  for  dot  and  1 
for  dash.  At  the  end  of  the 
character,  a  1  is  placed  as  a 
stop  bit;  remaining  bits  are 


filled  with  zeros.  A  com- 
plete alphanumeric  conver- 
sion table  in  octal  appears 
in  the  source  code  listing  of 
the  Morse  ID  program.  A 
word  space  is  generated  by 
using  two  all-zero  char- 
acters. The  number  of 
Morse  characters  must  be 
loaded  in  043/201  in  octal. 
The  program  sequentially 
loads  characters  from 
TABLE  into  the  accumu- 
lator. Each  character  is 
shifted  left  using  ADD  A 
one  place  per  loop  and  then 
the  carry  bit  is  tested.  If  the 
carry  bit  is  not  set,  a  dot  is 
transmitted.  If  the  carry  bit 
is  set  a  dash  is  transmitted. 
When  only  zeros  remain  in 


M 
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the  accumulator,  a  dash- 
length  letter  space  is  gen- 
erated before  the  next  char- 
acter is  loaded.  The  subrou- 
tine CODEGEN  uses  a  sub- 
routine  DLY  to  generate  dot 
and  dash  length  time  de- 
lays. DLY  is  part  of  Heath's 
H8  front  panel  monitor 
routine  [in  ROM]  and  uses 
the  interrupt  clock  to 
generate  time  delays  in 
milliseconds  equal  to  twice 
the  value  of  the  ac- 
cumulator. 

Once  the  CQ  buffer  and 
the  Morse  ID  tables  have 
been  loaded,  the  complete 


RTTY  object  program  can 
be  dumped  onto  a  new  tape 
preserving  the  custom 
tables. 

Control  Interrupt  Program 

The  flow  diagram  for  the 
CIP  is  shown  in  Fig.  10. 
Heath's  H8  console  driver 
program  has  interrupt  pro- 
cessing for  CTRL  A,  B,  C,  D, 

O,  P,Q,  and  S.CTRL  A,  B.C, 
and  D  are  available  for  user 
routines,  When  a  CTRL  A 
through  D  interrupt  occurs, 
an  identifying  number  is 
placed  in  SCSLCTL  (040/ 
252)  and  then  a  branch  is  ex- 


ecuted  to  the  user  interrupt 
program  found  at  the  ad- 
dress labeled  $CIS,  The 
eight  least  significant  bits 
of  the  address  of  the  inter- 
rupt  program  (OOOg) 
are  placed  in  $C1S  (040/250), 
and  the  eight  most  sigriifi- 
cant  bits  (044^)  are  placed 
in$ClS  +  1  (040/251).  The  in- 
terrupt program  tests  the  lo- 
cation SCSLCTL  to  deter- 
mine which  of  the  four 
CTRL  interrupts  has  oc- 
curred. After  either  setting 
the  LTRS  code  (CTRL-D)  or 
moving  one  of  the  three 
numbers  to  a  scratchpad, 


Partial  Parts  List                                                                          1 

U1 

-  LM566CN  phase  locked  loop  -  National  Semiconductor                              i 

U2 

—  LM31 1H  —  National  Semiconductor 

U3 

-AY'3-1015  UART- General  Instruments 

U4,U5 

—  LM555CN  — National  Semiconductor 

U6 

CD4066AE     RCA 

U7 

—  SN7473N-' Texas  Instruments 

US 

—  SN7400N— Texas  Instruments 

U9 

-SN74LS365 -Texas  Instruments 

U10,U11 

— LM741CN^Nationa  Semiconductor 

L1,L2 

—85,5  mH  (463  turns  of  No,  34  enamel  wire  on  1S11P'A400-3B7 

pot  core— pot  core  from  Ferroxcube) 

SCSLCTL  is  zeroed  and  a  re- 
turn executed. 

Testing 

The  complete  RTTY  in- 
terface Hnay  be  tested  by 
tape  recording  the  micro- 
phone output  of  the  inter- 
face on  an  audio  cassette 
recorder  and  then  playing 
that  signal  back  through  the 
interface  receiver.  Perfect 
copy  should  result  if  every- 
thing is  correct.  The  polari- 
ty of  the  system  may  be 
verified  by  the  correct 
reception  of  amateur  RTTY 
signals  (usually  found  near 
14.1  MHz)  in  the  USB 
mode.B 
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Computerize  your  log  book 

withQSL  Manager 

How  many  times  have  you  iooked  at  yoyr  log  book  and 
wondered  if  you  remembered  to  send  3  QSL  to  that 
operator  you  worked  last  week?  Or  perhaps  you  sent  a  QSL, 
but  you  can  t  remember  getting  one  in  return  The  QSL 
Manager  program  will  help  you  set  up  a  computerized  log 
book  that  will  give  you  fast,  efficient  access  to  your  records. 

The  program  will  allow  you  to  mdke  complete  log  entries 
which  include:  date,  time,  call  sign,  name,  band,  both  the 
sent  and  received  signal  reports,  the  mode,  whether  a  QSL 
was  sent  or  received,  and  any  remarks  you  want  to  add  Up 
to  T400  entries  can  be  recorded  on  diskeUes  (depending  on 
how  many  disk  drives  you  have). 

You  won't  have  to  fumble  with  indest  cards  or  papers 
when  you're  in  the  middle  of  a  contact.  The  QSL  Manager 
program  has  a  built-in  search  function  that  wil]  locate  and 
present  the  information  on  any  call  sign  m  your  records. 
You  can  even  list  all  the  QSO's  for  a  particular  data,  time, 
band  worked,  mode,  or  a  specific  signal  report  The  pro 
gram  will  even  give  you  a  list  of  all  entries  where  a  QSL  was 
sent  but  none  was  received  in  return. 

The  QSL  Manager  program  has  built-in  editing  features 
that  let  you  always  keep  your  log  book  up-to-date.  Of 
course,  there's  also  a  command  that  lets  you  output  your 
log  entries  to  a  printer  for  hard  copy 

in  that  next  QSO,  knock  their  socks  off  with  your  infalli- 
ble memory  )ust  don't  tell  them  you  use  the  QSL  Manager 
program 

This  package  requires  the  following  minimum  system: 
r  A  TRS-80  Level  It  with  16K  RAM, 

2.  An  Expansion  Interface  with  16K  RAM  (or  morel 

3.  One  or  more  disk  drives. 

4.  Any  compatible  Disk  Operating  System. 

5.  A  printer  (optional) 

Pkg.  0151RD  (disk^based  version)  $19.95. 


TO  ORDER:  Look  for  this  program  at  the  dealer  nearest 
you.  If  your  store  doesn't  stock  Instant  Software  send 
your  order  with  payment  to:  Instant  Software  Inc., 
Dept.  8/73,  Peterborough,  N.H,  03458  (Add  $1,00  for 
handling)  or  call  toll-free:  1-800^258-5473  {VISA, 
Master  Charge  and  American  Express  accepted)* 
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Don  H.  Johason  WB6MXD 
943  Cameron  Court 
Arroyo  Craride  CA  93420 


A  Different  Kind  of  Charger 

take  a  Gel/Cell  to  lunch 


I  have  always  been  inter- 
ested in  rechargeable 
batteries  and  the  means  by 
which  you  can  recharge 
these  batteries.  For  in- 
stance, even  the  simple 
carbon-zinc  dry  cell  can  be 
recharged  successfully  to 
some  extent  using  reverse 
current  charging  methods.^ 
The  nickel-cadmium  bat- 
tery is  a  sealed  battery 
which  was  specifically 
designed  to  meet  the  need 
of  having  rechargeable  bat- 
tery   power    available    for 


emergency    and    portable 
usage. 

The  nicad,  while  being 
much  better  suited  for  this 
service  than  the  dry  cell, 
still  has  some  problems.  Its 
low  internal  resistance  al- 
lows it  to  supply  much 
more  current  than  a  dry 
cell,  but  it  requires  consid- 
erable care  when  recharg- 
ing to  protect  against  per- 
manent damage  from  over- 
charging. It  also  can  be 
damaged  by  over-discharg- 
ing the  battery  to  the  point 


that  a  single  cell  within  it 
becomes  reversed. 

Depending  on  the  ap- 
plication, nicads  may  not 
even  go  as  long  on  a  charge 
as  a  carbon-zinc  dry  cell.  In 
fact  they  tend  to  develop  a 
"memory"  of  how  long  they 
are  usually  used  and  they 
will  go  dead  before  their 
Ampere-hour  [Ah)  rating 
says  they  should.^  This  can 
usually  be  corrected  by  cy- 
cling the  battery  through 
several  complete  dis- 
charge/recharge cycles,  but 


it  is  time  consuming  and,  if 
you  forget  and  let  it  dis- 
charge too  long,  you  may 
be  looking  for  a  new  nicad. 
And  nicads  are  quite  expen- 
sive, being  made  of  silver, 
nickel,  and  cadmium. 

On  the  other  hand,  there 
is  a  new  kid  on  the  block 
with  quite  a  bit  to  offer.  The 
gelled  electrolyte  battery, 
or  Gel/CellTM  as  Clobe- 
Union,  Inc.,  of  Milwaukee, 
Wisconsin,  chooses  to  call 
their   product,    seems   to 
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Fig.  1.  Ampere-hour  [Ah]  rating  vs.  discharge  tirrie.  The  graph 
shows  the  approximate  percentage  of  Ah  capacity  available 
when  a  Cel/CeU  is  discharged  in  less  than  the  rated  lO-hour 
time  period.  Note  that  capacity  is  nearly  100%  above  10 
hours.  For  example,  a  4.5-Ah  battery  would  be  worth  about 
70%  of  its  rated  capacity  when  discharged  in  two  hours. 
Seventy  percent  of  4.5  —  3.15  Ah  for  two  hours,  or  about 
1,575  Amps, 


Get/Cell  charger  with  lid  off. 
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Charger,  Cef/Celi  and  iron. 


Tap  view  of  charger. 


Charger  in  '"homemade*^  case. 


have   the    best   of    both 

worlds. 

The  Gel/Cell  is  essential- 
ly a  lead-acid  battery  like 
the  one  you  use  in  your  car 
except  that  the  electrolyte 
is  in  a  gelled  state  rather 
than  a  Hquid.  The  battery  is 
sealed  so  there  are  no  liquid 
levels  to  check  and  no  oth- 
er routine  maintenance  to 
perform  They  can  be 
mounted  in  any  position  so 
they  are  ideally  suited  for 
use  in  medical  equipment, 
tape  recorders,  or  any  piece 
of  portable  equipment  that 
may  be  placed  in  unusual 
positions. 

The  Gel/Cell  is  compara- 
ble to  the  nicad  in  many 
ways,  if  not  superior.  It  can 
be  recharged  over  and  over, 
200  to  500  or  more  com- 
plete charge/discharge 
cycles  or  more  And  the 
Gel/Cell  does  not  suffer  per- 
manent damage  from  being 
totally  discharged  as  does 
the  nicad  with  its  cell- 
reversal  problem.  So,  if  you 
accidentally  leave  your 
equipment  on  for  two 
weeks,  the  batteries  will 
come  back.  The  Cel/Cell 
has  a  high  current  discharge 
ability  like  the  nicad. 
Globe-Union's  little  CC  210. 
a  2-volt,  0.9-Ah  battery,  will 
put  out  15  Amperes  contin- 
uously for  1  minutel 

The  Cel/Cell  is  far  above 
the  nicad  in  many  ways.  It 
has  no  memory  problem. 
You  can  use  just  2%  of  its 
capacity  for  years  and 
when  you  want  100%,  it's 
there.  You  do,  however, 
have  to  develop  that  capac- 
ity Under  cyclic  condi- 
tions, the  capacity  of  the 
battery  actually  increases 
until,  after  about  20  cycles, 
the  full  capacity  is  reached. 
Once  developed,  that  ca* 
pacity  is  retained  over  a 
long  period  of  time. 

Gel/Cells  can  be  compet- 
itively priced  since  they  are 
made  of  lead  primarily. 
They  may  be  series^  or  par- 
allel-wired to  obtain  any  de- 
sired multiple  of  2  volts  or 
current  rating.   That  brings 


116     73  Magazine  •  August,  1980 


up  another  interesting 
point.  The  Gel/Cell  puts  out 
2  volts,  so  it  takes  fewer 
cells  to  make  a  given  volt- 
age. 

In  storage,  they  lose  from 
2  to 3%  of  their  charge  per 
month  at  room  tempera- 
ture. Other  batteries  may 
lose  as  much  as  20-40% 
under  the  same  conditions. 
Or,  if  kept  on  a  ''floating" 
voltage  of  2.25  to  2,3  volts 
per  cell,  they  can  be  kept 
for  years  ready  to  provide 
emergency  service  and  will 
recharge  themselves  auto- 
matically. 

Globe-Union's  Gel/Cells 
are  rated  in  Ampere  hours 
at  a  20-hour  rate.  In  other 
words,  a12-volt  4.5-Ah  bat- 
tery will  supply  225  mA  tor 
20  hours  (225  mA  X  20 
hours  —  4.5  Ah),  The 
discharge  curves  are  fairly 
linear,  with  most  smaller 
batteries  giving  60-70%  of 
their  rated  20-hour  capacity 
when  discharged  in  one 
hour.  For  example,  the  bat- 
tery mentioned  above  will 
supply  3  Amperes  for  one 
hour,  1.75  Amperes  for  2 
hours  and  about  1  Ampere 
for  4  hours.^ 

Having  acquired  a  Globe 
GC  1245  Gel/Cell,  i  wanted 
to  put  it  to  work  running  a 
Weller  constant-tempera- 
ture tip,  12-volt  soldering 
iron  fQf  portable  use.  (This 
is  the  battery  I  was  describ- 
ing above.)  A  word  here 
about  what  I  observed  of 
Globe's  numbering  system 
for  their  batteries.  The  let- 
ters ''CC  seem  to  indicate 
"Gel/Cell''  and  the  numbers 
are  the  voltage  and  Ah  rat- 
ing of  the  battery,  in  that 
order,  So,  GC  1245  is  a 
Gel/Cell  with  a  12-volt  ter- 
minal voltage  and  a  43-Ah 
rating  at  a  20-hour  rate.  GC 
811  is  an  8-volt  battery  at 
1.1  Ah,  etc.  For  an  approx- 
jmation  of  Ampere-hour  ca- 
pacity for  other  than  the  20- 
lour  rate,  see  Fig.  1, 

The  Weller  iron  draws 
about  3  or  4  Amps  when 
heating  and  nothing  when 
the  desired  temperature  is 
achieved,  so  it  should  be 
able  to   run  for  about  an 


hour  using  the  GC  1245.  Not 
bad.  Now  we  need  to  look 
at  the  Gel/CelTs  recharge 
characteristics. 

Globe-Union  gives  some 
specific  data  on  how  to 
charge  their  Gel/Cells  for 
optimum  life  (maximum 
number  of  cycles).  The  nor- 
mal open-circuit  voltage  of 
a  single  cell  is  2.12  volts. 
That's  6J6  volts  for  a 
^'6-volf'  battery  p  cells), 
8.48  volts  for  an  8-volt  bat- 
tery, and  12.73  volts  for  a 
12'Volt  battery,  etc. 

To  recharge  a  battery  to 
full  charge,  apply  a  dc 
voltage  greater  than  the 
open-circuit  voltage  of  the 
battery  to  the  input  ter- 
minals of  the  battery.  The 
maximum  current  to  the 
battery  should  be  limited  to 
about  one-sixth  the  Ah 
rating  of  the  battery,  (See 
Table  1.) 

As  the  battery  begins  to 
charge,  the  voltage  at  the 
terminals  will  rise.  The 
voltage  should  be  kept  at  a 
maximum  of  2,4  volts  per 
cell  until  the  current 
through  the  cell  (with  2.4 
volts  per  cell  applied)  drops 
to  about  2%  of  the  Ah  in- 
dicated current  (see  Table 
1).  When  this  condition  is 
reached,  the  battery  should 
be  removed  from  the  charg- 
er or  placed  on  a  ''floating" 
charge  voltage  to  prevent 
damage  from  overcharging. 
The  floating-charge  volt- 
age for  a  Gel/Cell  is  about 
2,25  to  2.30  volts.  When 
kept  at  this  voltage,  the  bat- 
tery will  seek  its  own  cur- 
rent requirement  and  main- 
tain itself  in  a  fully-charged 
condition.  It  can,  at  this 
voltage,  also  fully  recharge 
itself  after  a  loss  of  power. 
It  will,  however,  take  longer 
to  reach  a  fully-charged 
state  at  this  lower  voltage. 
There  also  may  be  some 
decrease  in  the  total  num- 
ber of  charge/discharge 
cycles  when  compared  to 
batteries  charged  at  the 
higher  voltage.  Globe- 
Union  uses  the  term  ''float- 
ing voltage^'  instead  of  the 
term  ''trickle  charge/'  as 
used  with  nicad   batteries, 
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Fig.  2.  Basic  Cel/Cell  charger. 


BATTERY 

MAXIMUM  CHARGE 

END  OF  CHARGE 

RATING  (Ah) 

CURRHNT  (mA) 

CURRENT  (mA) 

.9 

150 

10-20 

1.5 

250 

20-40 

1.8 

30O 

20-40 

2,6 

400 

30-60 

4.5 

700 

50-1 00 

6.0 

900 

60-120 

7.5 

1200 

80-160 

20.0 

4  Amps 

100-300 

7ab/e  1.  Maximum  initia!  charge  current  and  end  of  charge 
indicator. 


since  trickle  charge  infers  a 
constant  current  charge 
with  the  cell  seeking  its  own 
voltage.  The  floating-volt- 
age  method  allows  the 
Gel/Cell  to  draw  the  current 
necessary  to  satisfy  itself. 

The  f  I  o  a t i  n g- v o  I  ta g e 
method  is  preferred  since 
there  is  the  possibility  of 
overcharging  the  battery  if 
you  use  the  ''trickle"  meth- 
od, Again,  if  it  is  necessary 
to  obtain  the  maximum 
number  of  cycles  from  the 
battery,  it  should  be  current 
limited  to  2.4  volts  per  celt 
and  held  there  until  full 
charge  (as  indicated  by  the 
current  in  Table  1)  is 
reached  and  then  switched 
to  a  float  voltage  of  2.25 
volts  per  cell. 

Well  armed  with  this 
knowledge,  I  set  out  to  de- 
sign a  charger  that  would 
allow  me  to  get  the  maxi- 
mum service  from  my  Gel/ 
Cell  I  wanted  to  use  a 
minimum  of  parts,  but 
wanted  it  to  be  fully  auto- 
matic and  still  meet  the  re- 
quired specifications. 


For  my  12-volt  Gel/Cell, 
the  specs  were  as  follows: 

Maximum  current  —  700 
mA. 

Maximum  voltage  =  14,4 
(2.4  V  X  6  cells  =  14.4). 

Full  charge  current  —  50- 
100  ma. 

Float  voltage  =  13.5 
Volts  (2.25  V  X  6  cells  = 
13.5). 

I  chose  the  78xx/LM340T- 
XX  series  of  3-terminal  volt- 
age regulators  as  the  start- 
ing point  since  they  are  cur- 
rent limited  and  have  inter- 
nal thermal  prottction. 
They  have  a  fairly  constant 
current  through  the  com- 
mon or  ground  terminal  of 
about  5  or  6  mA,  which  al- 
lows them  to  be  used  as  an 
adjustable  regulator  with 
the  addition  of  a  minimal 
number  of  parts.  I  chose  a 
five-volt  regulator  since 
they  are  easy  to  come  by, 
and  by  pulling  the  ground 
pin  low,  the  output  will 
drop  to  5  volts,  which 
should  be  sufficient  to  limit 
the  current  to  less  than  700 
mA. 
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fig,  J.  Finished  Cel/Cell  charger  Notes:  C2-C4-.1  uF,  30  WV  or  greater;  DT-D7-T  Amp 
or  greater  at  50  piv  or  greater;  resistors  are  V4-Watt  unless  otherwise  specified  in  the  text: 
QT-Q5  are  2N2222  or  equivalent 


Refer  to  the  circuit  of  Fig. 
2.  A  fairiy  constant  current 
is  supplied  to  R2  from  the 
7805  and  the  330-Ohm  resis- 
tor. That  current  flows 
through  R2  and  R4  causing 
the  ground  pin  on  the  regu- 
lator to  be  raised  and  also 
the  output  of  the  regulator. 
When  the  current  through 
the  Rb-DI,  D2  combination 
is  low  enough  to  turn  off 
Q 3,  as  indicated  by  the  end 
of  charge  current,  then  Q2 
turns  on,  pulling  the  R2-R3 
junction  to  about  0,2  volts 
above  the  output  {  — )  lead. 
R2  can  be  calculated: 
VR2  =  Float  voltage  - 
regulator  voltage  —  Q2Vce 
(sat)  =  13.5  -  5  0  -0.2  = 
83  volts,  R2  =  VR2/IR2  - 
8.3/(5  mA  +  5  V/330  Q)  = 
8.3/20  mA  =  415  Ohms  [ap- 
proximately) 

R4  is  calc  uKUed  in  much 
the  same  manner:  VR4  — 
Charge  voltage  —  regulator 
-  VR2  =  14.4  -  5.0  -  8.3 
=  1.1  volts  R4  =  1.1  V/20 
mA  —  55  Ohms  (approKi- 
mately). 

Assuming  that  Q2  has  an 
hfe  of  50  Of  more,  then  I 
chose  R 3  to  be  about  25 
times  R2  to  allow  Q2  to  be 
fully  turned  on  with  Q3  off: 
R3  =  25  X  400  =  10k. 


Q3  is  a  silicon  transistor 
which  stays  on  as  long  as 
the  base-emitter  voltage  is 
above  .5  or  .6  volts.  While  it 
is  on,  it  holds  Q2  off,  and 
the  regulator  is  giving  the 
hard-charge  voltage  of  14,4 
volts.  R6  is  chosen  so  that 
with  about  100  mA  through 
the  battery,  there  is  just 
enough  voltage  to  keep  Q3 
on.  R7  limits  the  current 
through  the  base-emitter 
junction  of  Q3  to  less  than  5 
mA.  D1  and  D2  are  two  for- 
ward-biased silicon  diodes 
which  limit  the  voltage 
across  R6  to  about  1 .6  volts 
for  currents  much  greater 
than  100  mA.  R6  can  be 
calculated:  R6  =  0  5  V/100 
mA  —  5  Ohms. 

R5  is  selected  so  that  at 
maximum  allowable  cur- 
rent the  voltage  across  it 
will  be  more  than  enough  to 
turn  on  Q1  which,  in  turn, 
pufis  the  output  voltage 
down,  R5  also  should  be 
small  enough  so  that  the 
drop  across  it  will  not  be 
considerable,  either.  1 
chose  1  volt  at  the  rated 
current  of  700  mA:  R5  =  1 
V/700mA  =  1.42  Ohms, 

Final  Touches 

The    7805    is    current 


limited  and  thermally  pro- 
tected, but  don't  forget  to 
put  it  on  some  kind  of  a 
heat  sink  or  enough  heat 

will  build  up  and  it  will  pro- 
tect itself,  turning  off  the 
charger.  Check  the  wattage 
rating  on  those  resistors 
carrying  a  lot  of  current. 
Quarter-watters  are  fine  for 
everything  but  R5  and  R6. 
For  those  use; 

ForRS,  P  =  I^R,where|2 
is  the  maximum  current 
squared.  P  =  (7)2(1.35)  = 
0.66  Watts  or  033  Watts  for 
each  2  7-Ohm  resistor. 

For  R6,  P  -  l^tK  where 
£2  is  the  forward  drop  of 
Dl  and  D2  squared.  P  = 
(1.6W5  =  0.51  Watts.  One 
Watt  of  dissipation  is  indi- 
cated. Also  use  usual  pre- 
cautions such  as  bypass 
caps. 

Fig.  3  is  the  f mished  work- 
ing model  of  my  charger  for 
my  Clobe^Union  1245  Gel/ 
Ceil  Adjustment  is  fairly 
simple. 

With  no  battery  at- 
tached, adjust  R2  for  the 
floating  voltage  of  13.5  V 
dc  (2.25  volts/cell  X  6  cells 
—  13.5  volts).  Next  adjust 
the  full-charge  voltage  by 
jumpering  point  A  to  the 


emitter  of  Q3  and  adjusting 
R3  for  an  output  voltage  of 
14^4Vdc.  (2  4  volts/cell  x  6 
ceils  =  14.4  voltsj 

The  current  limit  control, 
R4,  is  a  little  more  difficult 
to  set  I  set  the  control  to 
full  counterclockwise,  then 
connected  the  battery,  with 
an  ammeter  in  series  with 
the  battery,  to  the  charger. 
A  partiallv  discharged  Gel/ 
Ceil  will  draw  in  excess  of 
the  maximum  allowable 
charge  current  from  an  un- 
regulated supply,  so  all  you 
need  to  do  is  turn  the  limit 
control  until  the  meter  in- 
dicates 700  mA. 

The  charger  is  ready  for 
service  Connect  the  Gel/ 
Cell  and  watch  the  lights 
The  yellow  LED  indicates 
the  battery  is  charging  If 
the  red  LED  also  is  on,  you 
know  that  the  charger  is 
limiting  and  you  can  expect 
the  terminal  voltage  to  be 
below  14.4  volts.  As  the 
fully-charged  condition 
nears,  the  red  LED  will  go 
out  and  the  voltage  will 
reach  14.4  volts.  When  full 
charge  is  reached  (charge 
current  below  100  mA),  the 
yellow  LED  will  go  out  as 
the  green  one  comes  on, 

This  circuit  has  been  in 
use  for  some  time  now  with 
a  12-volt  soldering  station. 
It  works  very  well,  and  it  is 
so  nice  not  to  have  to  worry 
about  handling  the  battery 
charging.  It  really  takes 
care  of  itself. 

Gel/Cells  are  very  handy 
to  use  and  quite  durable, 
too.  More  and  more  are 
showing  up  on  the  market 
from  the  surplus  houses 
now,  so  why  not  pick  one 
up  and  enjoy  real  trouble- 
free  battery  operation ?■ 
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The  cMagic^f 
Warn 

^adio 

by  Jerroid  Swank 
W8HXR 


^e*i 


fro«Tf^»3 
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Under  various  callsigns,  Jerry  Swank  W8HXR 
has  been  heard  on  the  ham  bands  since  1919.  He 
has  watched  amateur  radio  grow  from  the  days 
of  Model  A  spark  coils  to  an  era  of  microproces- 
sors and  satellite  communications.  In  The  Magic 
of  Ham  Radio,  Jerry  gives  his  account  of  our  hob- 
by during  the  past  six  decades. 

W8HXR  has  often  been  where  the  action  Is. 
Jerry  has  responded  to  calls  for  help  from  earth- 
quake-stricken  Managua  and  tornado-ravaged 
Xenia.  Antarctica,  one  of  man's  loneliest  out- 
posts, has  been  a  bit  less  lonely,  thanks  to 
Jerry's  tireless  phone  patching  efforts.  Drawing 
on  his  own  cotorful  experiences  and  those  of 
many  other  hams,  Jerry  has  compiled  this  word- 
picture  of  what  ham  radio  was  and  is. 

It  has  been  said  that  any  sufficiently  advanced 
technology  is  indistinguishable  from  magic. 
Ham  radio  fits  this  description  quite  well  In  what 
other  activity  is  it  possible  to  meet  people,  re- 
unite them  with  loved  ones,  even  save  their  lives 
without  actually  seeing  those  you've  helped? 
YeS,  there  is  something  magical  about  ham 
radio,  and  we  hams  are  the  magicians.  Order 
BK7312$4.95.* 
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WILSON  SYSTEMS  TOWERS 


rACTORV  OIRf CT 
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ST-77B 
Features: 

Max,  Height:  77' 
Mrn.  Hetght:  24' 
W6<ght:  700  lbs. 
Winch:  1500  tbs. 
Cable:  $400  tbs« 
Requires  RB-77B  & 
will  b€  totally 
freestanding 


16' 


^6' 


16* 


V 


20 


IN  STOCK 


-  FACTORY  DIRECT  - 


FACTOItV  DIRECT 


609 


MT-«1  B 
Matures: 

Max,  Height:  61* 
Min,  Height:  23' 
Weight:  450  tbs. 
Winch:  1200  lbs. 
Cable:  4200  lbs. 

No  Guys  required 
when  mounting 
against  house. 

For  completely 
freestanding  in- 
stallatbn,  y$e 
RB^IB  or 
FB-61 8  below. 


roo 


'35  OD 


4S'O0 


ft"  O.O. 


!«' 


-—,-     r 


WIND  LOADIMG 
Tower    Height    Sq.  Ft. 


rii>r 


ri9r 


FACTOnV  DlBfCl 


394 


TT-45B 
Features: 

Ma»  Height:  4§' 
Min.  Hejghi:  22* 
Weight:  250  lbs. 
Winch:  1200  lbs. 
Cable:  4200  lbs. 

No  Guys  required 
when  mounting 
against  eve  of 
house. 

For  compietely 
freestanding 
in  sta  flat  ion.  use 


3  5*00 


<  3*  0  0 


za" 


RB-46B  or  FB^58 
below. 


.     *   .L.* 


ST'77B 


MT-61B 


TT45B 


b9 


77 


&3 


61 


3? 


4& 


18 


T2 


V2 


18 


\2 


Square 

Footage 

Based  on 

50MPH 

Wind 


BJUKOUMT                   1 

TOWER 

WOTW 

O&TH 

TT^SB 

12'  K  W 

30' 

1^-45B 

30')t  30* 

4%  ' 

Rfl^SS 

3O'x30' 

4%' 

MT^1B 

18**18" 

A' 

FB-eiB 

3'  k3' 

S%' 

flB-6lB 

3'  xa^ 

5H' 

ST77B 

Sm  B«4ow 

Basea 

Ra77i 

3!^'  x3}4' 

6' 

Wilson  Systems  uses  a  new  high  strength  carbon  steel  tube  manufactured  especially  for  WUson  Sy sterns,  \\  is 
25%  stronger  than  coov&ntional  pipe  or  tubing.  The  tubing  size  used  is:  2"  &  314  "-.(^5;  4H  "  &  6^-.125;  8" 
-,134.  Alf  tubing  is  hot  dip  galvanized.  Top  section  is  2"  0,0.  for  proper  rotor  and  antenr^  rnountlng. 

The  TT-IBB  and  MT-61 B  conr>e  complete  nwlth  house  bracket  and  hinged  base  plate  for  against-house  mount- 
ing. For  totally  freestanding  fnatallation,  use  either  of  the  tilt-over  bases  shown  below. 

The  ST-77B  cannot  be  mounled  against  the  house  and  must  be  used  with  the  fotating  tilt-ovw  base  R 6-776 
shown  below. 


TILT -OVER  BASES  FOR  TOWERS 


FIXED  BASE 

The  FB  Series  was  designed  to 
pfovide  an  economical  method  of 
moving  rhc  tower  away  frorri  the 
house,  it  will  support  ihe  tower  m 
a  complete  I V  free -ft  an  ding  veriical 
position,  whtle  atso  having  the 
capabilities  of  tilting  the  tower 
over  to  provide  an  easy  access  to 
the  antenna.  The  rotof  mown  is  at 
the  top  of  the  tower  in  the  con- 
ventional manner,  and  will  not  ro- 
tate   the    complete    tower. 

FB-4SB..  112 tbs...  ♦184" 
FB-61B. .  1«8  K». . .  *264*« 


ORDER 

FACTORY  DIRECT 
T-800.634-6898 


ROTATING  BASE 

The  RB  Series  was  designed  for 
the  Amateur  who  wants  iHe  add- 
ed convenience  of  being  able  to 
work  on  the  rotor  from  the 
ground  position.  This  series  of 
bases  wiU  give  thai  ease  plus  ro- 
tate the  complete  towef  and  an- 
tenna svstem  bv  the  use  of  a 
heavy  diity  thrust  bearing  at  the 
base  of  the  tower  moyntmg  posi- 
tion, while  still  bemg  able  to  tiit 
the  tower  over  when  desiring  lo 
make  changes  on  the  antenna 
system. 

RB-45B . .  144  lb*. . .  *2&4«* 
RB-61 B . .  229  lbs. . .  *339~ 
IIB-77B . .  300  a». . .  '509* 


Prices  Effective  frT^aO  to  fr31  90 


<& 


i\ 


--* 


1 


W  S  I 


Tilling  the  tower  over  is  a 
one-man  task  wjlh  the  Wil- 
son bases.  IStiown  above  is 
the  RB-61  B.  Rotor  is  not 
included.) 
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WILSON  SYSTEMS,  INC.  MULTIBAND  ANTENNAS 


WV-1A 


FACTOIty  DmECT 


4  BAND 
TRAP  VERTICAL 
(10 -40  METERS) 

No  bandswitching  necessary 
wrth  this  vertical.  An  ext^lent 
lo^  Ci(^  DX  antenna  with 
an  electrical  qiien«f  wavelength 
on  nach  band  and  )ow  angle 
radiation.  Advanced  design 
provtdfls  low  SWR  and 
axcaptionally  fist  response 
across  Iha  fulJ  widlh  of  each 
band. 

FsBtured  is  the  Wilson  large 
d^amaier  High-Q  traps  which 
will  maintain  resonant 
points  with  varying  temperatures 
and  humidity. 

E^ly  wsembled,  th«  WV-1 A 
is  supplied  with  a  hor  dipped 
galvanized  base  mount 
bficltet  to  attach  to  wit  pipe  or 
to  a  mast  6ttven  in  the  giOiind. 

NOTTE:  Radials  are  required 
for  p6sk  ofMtatiofi.  {See  Gft-1 
below) 


SPEaFICATlONS 
•19'  total  heighf 

•  Self  supporting— no  guys 
required 

•  Weight  —  14  ^b^^ 

•  fnput  imp0dar>ce:  SO  12 

•  Powerhandling  capabilltv: 
Legal  Limit 

•  Two  High-Q  traps  with  large 
diameter  coils 

•  Low  angle  radiation 

•  Omnidirectional  perfotrnance 

•  Taper  swaged  aluminum 
tubing 

•  Automatic  bandswitching 

•  Mast  bracket  furnislwd 

•  SWFI:  t  1  1  Of  lessors  all 


GR-1 


The  GR-1  is  the  complete  ground 
radial  Icit  for  ihe  WV-tA.  Jt  oortststs 
of  150'  of  7/14  stranded  aluminum 
wtre  and  heavy  duly  egg  irtsularors. 
instructions.  The  GH-1  vwjl  trKrease 
the  ef^ief>cv  of  the  WV-1  A  by  pro- 
viding the  correct  counterpoise. 


33-6  MK 


Now  you  can  have  the  capabilities  of 
40meter  operation  on  the  SYSTEM 
36  and  SYSTEM  33,  Using  the  same 
type  high  quaiity  traps,  the  40-meter 
addition  wifl  offer  ISO  KHZ  of  band- 
width at  less  than  2:1  SWR.  The 
new  33-6  MK  wili  fit  your  present 
SY36,  SY33,  or  SY3  and  use  the 
same  single  feed  line.  The  33-6  MK 
adds  approximately  15'  to  the 
driven  element  of  your  ifi-bander,  in- 
creasing the  tuning  radius  by  5  to  6 
feet.  This  addition  will  offer  an  effec- 
tive rotatable  dipole  at  the  same 
height  of  your  b«am. 


SY'AOA 

♦374 

•  3  MONOB ANDERS 
on  1  Boom 

•  4  elements  on  20  mtrs 
FULL  SIZE 

•  4  elements  on  15  mtrs 

•  5  elements  on  1 0  mtrs 

The  System  40A  Is  the  answer  to  the  DXer  who  does  not  have  space  to  stack  mono- 
banders  yet  wants  the  advantages  they  offer.  Through  the  use  of  a  switchable 
matching  unit,  only  one  feed  line  Is  required  and  complete  coverage  of  both  the 
phone  and  cw  bands  are  available  with  only  one  setting. 


Mait.  Pwr.  Input, , 
VSWR  ^  Rsi. . , 

ImpfKlflnc^ , . 

Feed  Melhod, , , . 


Legal  Liftifr 

1  3-1 

Bslun  Supp^i^-di 


GainlO  dBd  on  tS  &  20  ~  11,5  dBd  on  lo 


Matching  Mai  had 

Boom. ...    ............ 


t     M     -it    A    *    w 


Split  Bsia 
. , , . 25  dh 
.    2"x26* 

36' 

, . . .  22'6*" 


Surfaca  Area. 12.1  eq.tt. 

WJi^ct  Loading  @  ao  mpK  , 309  ItW. 

Asaam.  Wai^ht .,»,,.  7S  Ib^. 

Shipping  WaiQ^f S4  lbs. 


sy-36 

♦219 


A  trap  loaded  antenna  that  per- 
forms like  a  mono-bander^ 
That's  the  characteristic  of  this 
six  element  three  band  beam. 
Through  the  use  of  wide  spac- 
ing and  interlacing  of  ele- 
ments, the  following  is  possi- 
ble; three  active  elements  on 
20.  three  active  elements  on  15.  and  four  active  elements  on  10  meters,  No  need  to  run  separate  coajt 
feed  lines  for  each  band,  as  the  bandswitching  is  automatically  made  via  the  HIgh-Q  Wilson  traps. 
Designed  to  handle  the  maacfmum  legal  powen  the  traps  are  capped  at  each  end  to  provide  a  weather- 
proof sea  J  against  fam  and  dust.  The  special  High-Q  traps  are  the  sTrongest  available  in  the  industry 
toda  v^ 


til'ECIFICATlOfyS 


Band  MHt. ,,«, ^...* ,, ,  14'2!r2fl 

Maitlmum  Pqwbf  tnpuf ,  iagal  L^mit 

Gain  jdBrif Up  to  3  dB 

VSWR  @  Rasoriaricfl 1.3:1 

^mpMflnc«. .  . S<3  qhm 

ffE  Ratio ,  20  dB  or  better 


Boom  lO.D.  »  Length! 

Numibar  of  E  laments,  .  . 

Longosi  Eivmenl 

Turning  Radiim.    ,,,.*..,.. 

MflJ<lmum  Mfljil  Diameter.  ..»»,..,.,,  2" 

juffacB  Aiaa. 8.6  sq.  tl. 


Wtnd  Loading  ^  WJ  rtipli 21B  lbs. 

Mflximuni  Wind  Survival ,100  mph 

F^ffd  Method,  ■ . .    ,  , CoaT^ial  Btlun 

(SuppliodI 
Asi^flmNl^d  Wfljght  (approx}. .,...,..  &3  Iba. 
Shipping  Wajghl  (g|iprox.> 62  Ibs^ 


SY-33 
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Capable  of  handling  the  Legal 
Umil.  the  SYSTEM  33  is  the 
finest  compact  tribander  ava^^ 
able  to  the  amateur.  Designed 
and  produced  by  one  of  the 
world's  largest  antenna  mahu- 
facturerSp  the  traditional  quality 
of  workmanship  and  materials 

excels  with  the  SYSTEM  33.  New  boom-io-efement  mount  consists  of  two  1/8*  thick  formed  aluminym 
plates  that  v^ll  provide  more  clamping  and  holding  strength  to  preveni  element  misalignment,  Superior 
clamping  power  Is  obtained  with  the  use  of  a  rugged  1  ^4"  thick  aluminum  plate  for  boom  to  mast  mount- 
ing. The  use  of  large  diameter  High-Q  Traps  in  the  SYSTEM  33  makes  it  a  high  performance  tri-bandei 
and  at  a  very  economical  price.  A  complete  step  by-step  itlustrated  instruction  manual  guides  you  to  easy 
assembly  and  the  lightweight  antenna  makps  in5ii^tatJon_of  the  SYSTEM  33  quick  and  simple. 


&Br>d   MH/ 14-2128 

Maximum  Power  Enput,  ^ , . , .  ,  Lagal  Lirnit 
Gain  Idudii  •  i  * » « « t^i  *«^ « ,  •  *  *  *  Up  to  B  dB 

VSWR  ai  Rflsonartcfl 1 .3:1 

I mpadancB ,.,, t - ,  50  ohm 

Fi  8  Ratio , .  ■ . . ...  .^^^^U£to20db_ 
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Boom  tO.D.  X  iaf>gthl  ,.,*,., 

Ni/mb*r  of  Etomenta . . . . , 

Lot^ftat  Eiwmem 

Turning  RftdJua ,.  ^ 

Man f mum  Maal  Dta meter. . . . . 


■M^^^j^^^^ 


Z'k14  4- 

.      F     r    n      4^     .      .     lj 

, . . .  15'9* 
..2'O.a 


Wind  Lcadirtg  ig  BO  mph 114  lbs. 

Auerntiled  WejgNt  (approx> 37  Ibs. 

Shipping  Weigh!  lapprox) 42  Iba. 

Direct  52  ohm  feed. No  B^lun  Racrtjir^d 

Majtimum  Wind  SurvivaL lOO  mph 


ORDER 
FACTORY  DIRECT 

1-800-634-6898 


PtiC89  Efioctive  8- 1  ao  to  8-31  80 


^ukJbM  systems,  inc. 

4286  S.  Polaris  Ave.,  Las  Vegas,  Mevada  89103 


i  arid  ^edficicioni  nibfMS  te  ctange  Mrtthout  noticBL 


Wayne  Mueiier  W4LVM 
130  Siin%et  Court 
Rosweii  GA  30075 


"No  Problem  . . .  No  Problem" 

tales  of  DX  contesting  with  VP2KC 


This  is  not  the  official 
story  of  the  VP2KC 
world-record  contest  team. 
That  story  will  be  written 
by  others,  and  since  CQ 
Magazine  sponsored  the 
contest,  will  almost  cer- 
tainly be  published  there.  I 


was  just  one  of  the  opera- 
tors, and  this  is  my  story. 

For  those  who  are  not 
avid  contest  followers,  the 
Southeastern  DX  Club  and 
friends  put  together  a 
serious  multi-multi  opera- 
tion  from    VP2KC   during 


the  sideband  part  of  the 
CQ™WW  contest  in  Oc- 
tober, 1979.  The  organizers 
of  this  effort  were  shooting 
at  P)9)R's  world  record  of 
29  million  points.  Now,  as 
everyone  knows,  VP2KC  is 
on  St  Kitts.  St.  Kitts  is  in 


One  of  Prinair's  finest  (Photo  by  WA4PBW} 


North  America,  and  con- 
tacts within  North  America 
count  only  two  points.  So 
all  those  U.S.  QSOs  count 
only  two  points  for  us,  but 
three  points  for  our  com- 
petitors a  few  miles  to  the 
south,  because  their  island 
is  considered  to  be  South 
America.  So,  what  chance 
did  we  have?  The  orga- 
nizers must  have  been 
crazy!  Everyone  knows 
you  can't  even  win  this 
contest  from  a  two-point 
country,  let  alone  think 
about  world  records.  But  t 
guess  they  knew  some- 
thing that  everyone  else 
didn't,  because  at  2400Z 
when  the  bands  went 
quiet,  we  had  37J  million 
points,  a  new  world  record, 
and  a  real  proud  feeling. 

This    whole    thing    got 

started  in  the  spring  of 
1979  when  Hugh  Valentine 
N4R1  and  Paul  Newberry 
N4PN  hooked  up  with  Ellis 
'Kit"  Carson  VP2KC  Kit  is 
a  retired  businessman 
from  Indiana  who  isn't 
really  retired.  When  one 
thinks  of  retired  busi- 
nessmen living  in  the 
Caribbean,  the  picture  that 
comes  to  mind  is  some 
doddering    old    fool    who 
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spends  his  davs  on  the 
veranda  watching  the 
sugar  cane  grow.  Well, 
that's  not  Kit,  He  makes 
frequent  trips  to  the  States 
for  both  business  and 
pleasure  in  his  private 
plane,  is  involved  in 
countless  activities,  and  is 
an  influential  member  of 
the  St.  Kitts  Board  of 
Tourrsm.  The  idea  of  hav- 
ing a  wor!d*class  contest 
station  appealed  to  Kit  so 
Paul  and  Val  made  a  trip 
to  St.  Kitts  to  explore  the 
possibilities. 

What  they  found  can 
only  be  described  as  a  DX 
contest  paradise.  Kit  has  a 
spacious  estate  with  ample 
room  for  any  and  all  kinds 
of  antennas.  There  is  an 
unobstructed  water  path 
to  Asia,  the  States,  Europe, 
and  Africa,  and  a  fairly 
good  shot  to  the  Pacific. 
There's  a  mountain  to  the 
south,  but  this  turned  out 
not  to  be  a  problem.  Also, 
considering  the  main 
house  and  the  surrounding 
cottages,  there  was  room 
for  six  stations  without 
crowding.  But  if  anyone 
thinks  that,  having  found 
the  place,  they  forgot 
about  it  until  contest  time, 
let  me  assure  you  that  this 
was  not  the  case.  The  work 
started  then. 

Enter  Ernie  K1PBW  Er- 
nie is  one  of  the  finest  low- 
band  operators  in  the 
world.  If  you  doubt  it, 
check  some  of  the  recent 
contest  scores.  But,  more 
importantly,  Ernie  is  a 
technical  wizard.  Between 
spring  and  the  contest  Er- 
nie spent  more  than  fifty 
days  on  the  island  He  per- 
sonally rewired  the  whole 
estate.  The  old  electrical 
system  just  wasn't  up  to 
the  task.  On  a  good  day, 
line  voltage  dropped  25 
volts  when  Kit  keyed  his 
Drake  linear.  That  was  on  a 
good  day.  When  Ernie 
finished,  six  full  power  sta- 
tions could  operate,  and 
you  could  barely  tell  from 
the    line    voltage    if    they 


Spacious  interior  of  a  Prinair  wide-body.  This  is  one  of  the  few  airlines  where  you  can  get 
both  a  window  and  an  aisle  seat  at  the  same  time.  (Photo  by  WA4PBW) 


were  idling  or  transmitting. 
And,  just  in  case  the  local 
power  failed,  there  was  a 
17  kW  diesel  generator 
rigged  up  to  be  on  line 
within  thirty  seconds.  One 
stumbling  block  out  of  the 
way. 

But  Ernie  also  knew  an- 
tennas. There  were  more 
low-band  antennas  than 
many  people  could  even 
keep  track  of.  The 
160- meter  transmitting 
antenna  was  a  real  master- 
piece. A  separate  116-foot 
tower  was  devoted  to  this 
purpose  — counting  the 
mast  at  the  top,  1 32  feet  of 
radiator  But  that  was  only 
the  part  you  could  see. 
There  were  18,000  feet 
(you  read  it  right)  of 
radials.  That's  about  three 
and  a  half  miles  of  radials! 
It  took  ten  men  ten  days  to 
bury  them  — one  hundred 
man-days  in  the  radials-  A 
fair  number  of  people 
commented  that  VP2KC 
was  the  loudest  Caribbean 
station  they  had  ever 
heard   on   160,    Now   they 


know  why. 

The  75-meter  transmit- 
ting antenna  was  also 
Ernie's  work.  It  was  a  five- 
element  phased  vertical  ar- 
ray. I  doubt  that  anyone 
made  scientific  measure- 
ments of  gain  or  directivity, 
but  the  75*meter  operators 
swore  by  it.  On  the  other 
hand,  Kit's  wife,  Annie 
Green,  swore  at  it.  It  wasn't 
especially  unsightly,  but  it 


was  located  right  in  the 
middle  of  her  golf  course. 
Between  the  verticals,  the 
guys,  and  the  feedlines,  the 
green  was  just  about  un- 
usable. Fortunately,  Kit  pre- 
vailed, and  the  array  stayed 
in  place.  However  it  was 
gone  before  noon  the  day 
after  the  contest,  I  hope 
that  everyone  who  needed 
St,  Kitts  on  75  got  it  during 
the  contest. 


W3BTX 

K1PBW 

WD4RC0 

W4GtW 

WA4PBW 

N4RJ 

W4HR 

K4PHE 

WB4RUA 

W4LVM 

K4PI 

K4UEE 

N4NX 

N4PISI 

N5UR 

JA30DC 

K5PP 

AA4V 

K30IH 

W4PPT 

N4WW 

Table  1.  Operator  list 


Raw 

lend 

QSOs 

ZOIIM 

Countrfes 

teo 

547 

11 

47 

80 

1150 

22 

95 

40 

1730 

28 

109 

20 

4520 

39 

153 

15 

5760 

39 

145 

10 

5100 

35 

128 

Table  2.  Statistics.  Notice  how  close  we  came  to  S^band 
DXCC  in  one  weekend. 
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The  pre-contest  brief ing  took  place  on  the  VP2KC  patio,  (Photo  by  WA4PBW} 


And  then  there  were  the 
receiving  antennas.  The  tre- 
mendous Caribbean  QRN 
made  the  verticals  next  to 
useless  for  receiving.  So  Er- 
nie instafled  a  series  of 
Beverages  for  receiving  on 
both  160  and  75.  Some  had 
as  much  as  a  quarter  mile  of 
feed  line,  with  remote  pre- 
amplifiers, I'm  not  sure  ex* 
actly  how  many  there  were, 
but  knowing  how  Ernie 
does  things,  1  am  sure  that 
there  was  at  least  one  direc- 
tive, low-noise  receiving 
antenna  pointed  at  every 
area  of  the  world  where 
low-band  activity  was  ex- 
pected, and  probably  a  few 
spares  for  good  measure. 
Also,  there  were  dipole 
spotting  antennas— at  least 
one  per  station.  Remember 
the  three  and  a  half  miles  of 
radials?  Think  about  how 
much  coax  there  must  have 
been!  I've  got  to  believe 
that  the  Belden  and  Amphe- 
nol  stockholders  must  have 
been  real  pleased  with  their 
dividends. 

But  we're  not  finished 
with  Ernie  yet  By  my  count. 


there  were  24  pieces  of 
Drake  B  and  C  line  equip- 
ment—receivers, exciters, 
and    transceivers.    Ernie 

modified  all  of  them  with 
the  full  range  of  Sherwood 
contest  goodies  and  with  a 
few  of  his  own.  With  six  sta- 
tions in  close  proximity, 
there  was  essentially  no 
cross-station  interference. 
But  most  amazing  to  me 
was  the  spotting  equip- 
ment On  any  given  band, 
the  spotter,  who  was  in  the 
same  room  with  the  opera- 
tor, could  tune  to  within  a 
few  kHz  of  the  transmit  fre- 
quency with  absolutely  no 
problem.  This  alone  was 
probably  worth  several 
multipliers.  There  was  not  a 
single  equipment  failure 
during  the  contest,  and 
most  of  the  credit  goes  to 
Ernie.  If  you're  getting  the 
idea  that  the  whole  thing 
would  have  been  impossi- 
ble without  Ernie,  I  think 
you're  right  Those  fifty 
days  on  the  island  were 
very  busy  ones,  I'm  sure. 

So  the  other  guys  stayed 
in  Atlanta  and  loafed,  right? 


Wrong!  Who  do  you  sup- 
pose arranged  for  the  oper- 
ators, the  towers,  the 
beams,  the  wire,  the  radios, 
the  parts,  the  transporta- 
tion, the  accommodations, 
the  scheduling,  and  the  et- 
cetera? The  etcetera  list  is 
about  a  page  long  and  ex* 
tends  down  to  the  pencils 
and  the  scratch  pads  All  it 
takes  is  one  missing  etcet- 
era to  really  screw  up  the 
whole  works  Val  N4R|  is  a 
dentist  who  probably  could 
have  made  a  fine  salesman. 
If  you  don't  think  it  takes 
salesmanship  to  convince 
29  operators  to  spend  a 
thousand  dollars  each  to  go 
to  St,  Kitts  (St  what??)  in 
chase  of  wild  geese,  you 
should  try  it  sometime.  But 
remember,  you're  going  to 
need  more  than  29  sales.  If 
you  want  29,  then  get  solid, 
''swear-on-their-Granny's- 
grave"  commitments  from 
49.  Besides  the  sales  effort, 
Val,  Paul,  and  Bob  K4UEE 
all  made  at  least  one  pre- 
contest  trip  to  the  island. 
The  rest  of  the  towers  and 
beams  were  their  work. 


There  were  others  who 

made  significant  contribu- 
tions. Bob  W4HR  was  in 
charge  of  the  operating 
plan.  We  knew  well  in  ad* 
vance  just  exactly  what 
countries  and  zones,  on 
what  bands,  and  what  hour- 
ly QSO  rate,  by  band,  it  was 
going  to  take  for  the  record. 
Bob  passed  the  plan  along 
to  Mike  K4P1  In  all  cases 
where  Mike  saw  that  a  par- 
ticular country  was  needed 
and  no  avid  contesters  were 
known  to  be  active  in  that 
country,  an  attempt  was 
made  to  arrange  a  sched- 
ule, I  know  at  least  a  hun- 
dred letters  went  out,  and  it 
may  have  been  several  hun- 
dred. This  was  an  ongoing 
process.  As  schedules  mate- 
rialized or  farted  to  mate- 
rialize, the  operating  plan 
was  refined  and  amended. 

Van  W4GIW  is  associ- 
ated with  a  travel  agency. 
As  operator  commitments 
were  received.  Van  ar- 
ranged for  their  transporta- 
tion and  accommodations. 
The  rates  were  much  more 
favorable  than  we  could 
probably  have  worked  out 
as  individuals,  GIW, 
CIW  .  .  .  where  have  I  heard 
that  before?  Must  be 
P|9GiW  from  1973.  That 
was  a  world  record,  too. 
And  most  of  the  people  I've 
already  mentioned  were 
participants  in  that  one.  At 
least  Tm  not  getting  mixed 
up  with  a  bunch  of  rookies 
here. 

The  weeks  went  by,  and 
soon  it  was  time  for  some 
important  decisions,  like 
whether  or  not  my  wife  Pat 
was  going.  First  she  said  no, 
and  then  maybe,  and  then 
yes.  And  by  departure  time, 
I  couldn't  have  kept  her 
away  with  a  cannon.  About 
ten  of  the  wives  were  going, 
and  she  planned  to  enjoy 
herself  whether  or  not  I  was 
going  to  be  foolish  enough 
to  waste  a  whole  weekend 
with  those  silly  radios. 

Both  of  us  had  busy 
work  schedules,  so  we 
couldn't  leave  until  the 
Thursday  before  the  con- 
test . .    very    early    Thurs- 
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day,  I  might  add.  We  had  a 
6:00  am  flight  and  a  4:00 
am  wake-up  time  comes 
so,  so  early.  That  was  our 
first  mistake  Our  next 
mistake  had  to  do  with  the 
clothes  we  wore.  It  was  un- 
usually cold  in  Atlanta, 
but  we  knew  it  would  be 
very  warm  on  St  Kitts,  so 
we  compromised  with  me- 
dium-weight clothes.  As 
we  stood  shivering  in  the 
pre-dawn  cold  of  the  park- 
ing lot  at  the  Atlanta  afr- 
port,  we  had  a  good  while 
to  regret  that  decision 
while  we  waited  for  the 
shuttle  bus. 

But  that  was  soon 
behind  us.  On  board  the 
Delta  wide-body,  we  met 
Winston  WA4PBW,  who 
was  to  be  the  group's  offi- 
cial photographer  Several 
of  the  photos  you're  look- 
ing at  are  Winston's  work. 
Also  on  board  were  John 
WB4RUA  and  his  charming 
friend  Diane.  The  flight  to 
San  luan  was  smooth,  on 
time,  and  enjoyable.  It  was 
also  the  last  enjoyable  ex- 
perience With  an  airline  for 
some  time,  as  we  were 
about  to  encounter  Prinair 

We  had  plenty  of  time  in 
San  Juan  to  have  a  few 
drinks,  wander  through  the 
duty-free  shops,  and  check 
in  with  Prinair.  The  first 
surprise  came  when  John 
had  to  luggage-check  the 
linear  he  was  hand-carry- 
ing and  I  had  to  check  the 
power  supply  I  was  carry- 
ing. At  least  the  ladies  got 
to  keep  their  purses.  The 
next  surprise  came  when 
the  agent  asked  each  of  us 
our  weight  and  dutifully 
recorded  it.  It  really  wasn't 
much  of  a  surprise  when 
we  got  to  the  gate  and 
were  advised  that  the 
flight  would  be  "somewhat 
delayed/'  When  we  finally 
got  to  board,  I  was  think- 
ing that  maybe  it  should 
have  been  delayed  some- 
what more.  The  aircraft 
was  a  decrepit  twin-engine 
clunker  of  dubious  manu- 
facture Sure  enough,  we 
lost  an  engine  en  route  to 


The  W-meter  station— W4LVM  is  operating,  WD4RC0  is  logging,  and  K5PP  is  spotting, 
(Photo  by  K4PHE) 


St  Thomas, 

So,  another  delay.  "No 
problem/'  the  pilot 
assured  us.  We  were  soon 
to  learn  that  Prinair  didn't 
really  consider  any  pas- 
senger inconvenience  to 
be  a  problem.  Depends  on 
your  perspective,  I'm  sure. 
At  least  the  air  conditioner 
and  the  Coke  machine  in 
the  Prinair  lounge  worked, 
so  we  made  the  best  of  it. 
Bob  K4UEE  and  his  wife 
Mary  had  left  the  day 
before  so  they  could  spend 
a  little  time  in  St.  Thomas, 
and  they  were  there  when 
we  arrived  The  plan  was 
for  them  to  join  us  for  the 
rest  of  the  trip  to  St.  Kitts. 
But  when  the  replacement 
aircraft  was  ready  to 
board,  the  pilot  decided 
that  he  had  enough  pas- 
sengers>  "No,  No.  I  come 
with  sixteen,  I  leave  with 
sixteen/'  said  the  pilot-  We 
waved  good-bye  to  Bob 
and  Mary,  who  were  hav- 
ing a  heated  discussion 
with  the  Prinair  folks.  Con- 
firmed reservations  are  in- 


cluded among  the  variety 
of  things  that  present  no 
problem  to  Prinair; 

Fortunately,  both  en- 
gines worked  on  the  leg  to 
St.  Martin.  There  was 
another  short  delay  there, 
but  basically  the  trip  was 
without  further  incident 
until  we  arrived  in  St.  Kitts* 
You  may  recall  the  clothes 
that  weren't  warm  enough 
in  Atlanta.  Well,  from  San 
Juan  on  south,  they  were 
far  too  warm,  and  I  was 
really  looking  forward  to  a 
shower  and  fresh  clothes 
in  St.  Kitts.  To  this  day,  I 
can't  even  begin  to  de^ 
scribe  how  I  felt  when  we 
discovered  that  Prinair  left 
the  luggage  in  San  Juan. 
"No  problem/'  they 
assured  us.  Ah,  jeez II 

Although  we  were  hours 
late,  our  cab  drivers  were 
right  there  waiting.  We 
piled  into  Mr.  Coker's  cab 
and  headed  for  the  Fairview 
Inn.  At  that  point,  I  was  so 
tired  and  discouraged  that  I 
remember  almost  nothing 
about  the  ride,  except  that 


there  was  a  woman  from 
Chicago  who  rattled  on 
about  nearly  everything  to 
no  one  in  particular.  Funny 
how  memory  works.  When 
we  registered  at  the  Fair- 
view,  I  was  handed  a  red 
plastic  bag  containing  a 
yellow  VP2KC  contest  team 
hat,  some  paperwork,  and  a 
contest  team  T-shirt.  A 
clean  T-shirt!!  Well,  I  got 
my  shower  and  half  a 
change  of  clothes.  Alas,  all 
Pat  got  was  a  shower,  but 
no  change  of  clothes  Like 
they  say,  half  a  loaf . . 

What  with  all  the  delays, 
we  were  far  too  late  for 
Kit's  pre-contest  party.  I'm 
told  it  was  quite  an  event. 
The  Premier  was  there,  as 
were  the  Communications 
Minister,  several  other  St* 
Kitts  dignitaries,  and  nearly 
all  of  the  local  hams.  I  was 
really  sorry  to  have  missed 
it.  So  what  did  we  do?  We 
sat  around  the  pool  and  en- 
joyed several  Fairview 
Specials,  a  delicious  rum 
punch.  Pat  and  I  were  not 
alone  in  our  plight.  Austin 
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Were  the  island  authorities  in  our  corner?  This  is  Z.A, 
"Zeff  Joseph,  the  St  Kitts  Communications  Minister, 
(Photo  by  WA4PBW) 


N4WW  and  Steve  AA4V 
were  also  without  luggage, 
I  think  Winston  may  have 
lost  his  as  well,  but  at  least 
he  had  a  few  essentials  in 
his  camera  bag.  A  few  more 
Fairview  Specials  and  a 
delicious  dinner  later,  I  was 
no  longer  tired  or  dis- 
couraged. I  was  ready  to 
work  DX! 

Jack  W4PPT  strung  up  a 
dipole  from  the  windmill 
tower  and  we  were  in 
business.  Fred  Lam,  the 
Fairview  owner,  is  both  a 
gracious  host  and  very 
kindly  disposed  toward 
hams.  Arrangements  were 
made  so  that  we  could 
operate  all  night  without 
disturbing  anyone.  It's 
really  fun  to  be  on  the 
other  side  of  the  pileup. 
It's  also  a  great  pleasure  to 
operate  below  the  Ameri- 
can phone  band  where  the 
DX  is  at.  And  so  we  went  at 
it  until  the  wee  hours. 
When    we    finally    quit,    ! 


wondered  how  I  was  going 
to  make  it  back  to  the 
room,  since  it  was  pitch 
black  outside.  Then  a  man 
in  a  white  uniform  popped 
out  of  the  bushes  with  a 
flashlight  in  one  band  and 
a  club  in  the  other  hand. 
As  soon  as  he  recognized 
me  as  a  guest  he  escorted 
me  to  the  room,  lighting 
the  path  with  his  flashlight. 
Vm  sure  glad  he  did  recog- 
nize me,  since  that  was  a 
mighty  big  club  and  I  sus- 
pect he  used  it  for  some- 
thing besides  balancing 
the  flashlight 

After  a  day  like  that,  I 
would  have  expected  to 
sleep  till  noon,  but  for 
some  reason,  both  Pat  and 
I  were  up  early  — before 
they  began  serving  break- 
fast, in  fact.  So,  we  just 
wandered  around  the 
grounds,  enjoying  the  nat- 
ural beauty.  St.  Kitts  is 
really  a  beautiful  island, 
and    Fred    Lam    evidently 


takes  great  pains  to  pre- 
serve that  beauty.  The 
foliage  is  breathtaking,  but 
not  ostentatious.  It's  dif- 
ficult to  describe,  but 
there's  a  world  of  dif- 
ference between  formal 
gardens  that  look  like  they 
were  planted  there  and  a 
natural  setting  where  the 
trees  and  flowers  look  like 
they  belong  there.  At  the 
Fairview,  everything  looks 
like  it  belongs.  And  I  don't 
recall  seeing  a  single  neon 
sign.  I  remember  thinking 
that  I  could  probably  get 
used  to  the  idea  of  never 
going  back  to  Atlanta. 

But,  back  to  reality  and 
more  pressing  matters  — a 
call  to  Prinair  to  find  out 
about  the  luggage  and  re- 
confirm the  return  trip.  "No 
problem,  sir.  It  will  be  on 
the  morning  flight/'  Well, 
OK.  Relax  and  enjoy.  Not 
much  else  we  could  do.  As 
it  turned  out,  there  was  no 
morning  flight.  A  few  more 
phone  calls,  and  we  learned 
that  the  FAA  had  grounded 
Prinair.  But,  "No  problem, 
sir  One  of  the  other  airlines 
will  bring  it."  Ah,  jeeez! 
Arrrgh! 

So,  we  went  into  town  to 
buy  essentials.  Our  contest 
T-shirts  and  VP2KC  contest 
team  hats  made  us  instant 
celebrities.  N4PN,  N4RJ, 
and  K1 PBW  had  been  inter- 
viewed on  local  television  a 
few  days  before,  and 
W4PPT  had  addressed  the 
Rotary  Club.  And,  of 
course,  the  Premier's  atten- 
dance at  the  pre-contest 
party  had  been  well  publi- 
cized. Most  of  the  people 
didn't  really  grasp  what  a 
DX  contest  is  (do  they  any- 
where?), but  they  seemed  to 
be  genuinely  happy  we 
were  there.  Thirty  minutes 
later,  we  had  toothbrushes, 
toothpaste,  new  clothes, 
and  a  rented  car,  Another 
shower,  fresh  clothes,  and 
we  were  ready  for  anything. 
Simply  amazing  how  a  little 
thing  like  a  toothbrush  can 
brighten  your  day. 

Besides  missing  the  pre- 
contest  party,  those  of  us 


without  luggage  had  missed 
not  only  the  last-minute 
preparations,  but  the  pre- 
contest  fun  as  well.  Even 
though  I  wasn't  there  to  en- 
joy it  personally,  the  follow- 
ing episode  bears  repeating. 
Obviously,  the  direct 
quotes  shown  are  not  really 
direct  quotes,  but  I  think 
I've  captured  the  essence 
of  the  QSO  between  N4NX 
and  Unnamed  Competitor 
on  Nearby  Island  (UCONl): 

UCONt:  ^'I've  noticed  a 
whole  bunch  of  you  South- 
eastern DX  guys  Signing 
portable  VP2K,  What  are 
you  all  doing  there?" 

N4NX:  "Well,  we 
thought  we  might  enter  the 
contest.  Make  a  few  con- 
tacts, you  know  ..." 

UCONl:  "You  guys  know 
you  don't  have  a  chance, 
don't  you?  You're  just  DX- 
ers,  and  you're  up  against  a 
finely-honed  contest  team 
here." 

N4NX:  "Well,  yeah, 
you're  probably  right.  We 
really  don't  have  a  lot  of 
experience  with  this  con- 
test stuff.  But  since  we're 
here,  I  guess  we'll  go  ahead 
with  it.  You  never  know,  we 
might  get  lucky." 

UCONl:  "There's  not 
that  much  luck  in  the 
world!  Tve  got  $25  that 
says  we  beat  you!  How 
about  it?" 

N4NX:  ''$25?  Well, 
hem  . . .  haW|  I  don't  know. 
$25,  you  say?  Hem  . , .  haw, 
do  you  really  want  to  do 
that?" 

UCONl:  ''Sure!  That's 
right!!  $251!!  How  about 
it?" 

N4NX:  "Weeelll,  I  really 
can't  do  that,  but  V\\  tell 
you  what  I  will  do.  How 
about  $100?" 

UCONl:  "Uhh,  umm, 
ahh,  OK  then,  (This  shoe 
tastes  awful.)  You're  on. 
$100  it  is../' 

N4NX:  "Right,  very 
good.  Any  witnesses  on  fre- 
quency?" 

Tremendous  pileup: 
"Yeah.  I  did  .  , .  Me,  too 
. . .  Cot  it  all  on  tape  .  . . 
every  word  .  .  .  hook,  line, 
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and  sinker  .  ,  .  " 

N4NX:  ^'Wetl,  nice  talk- 
ing to  you.  Good  luck  in 
the  contest.  QRZ  from 
N4NX/VP2K  ..." 

Anyway,  by  then  it  was 
time  to  leave  for  Kit's  and 
the  final  pre-contest  brief- 
ing. So  we  piled  into  the 
rented  cars  and  headed  for 
VP2KC  on  the  Other  side  of 
the  island.  A  full  day  on  the 
island  must  have  jaded  me 
a  bit,  because  the  first 
thing  that  struck  me  about 
Kits  estate  was  not  the 
beauty,  but  the  antennas. 
Besides  the  ISO-meter  ver- 
tical  and  the  five-element 
75-meter  array*  there  were 
four  other  towers  One  sup- 
ported a  two-element  Tel- 
rex  on  40  meters,  another  a 
five-element  Tel  rex  on  20. 
the  third  a  three-element 
Telrex  on  15,  and  the 
fourth  a  three-element  Tel- 
rex on  10  meters.  The  ele- 
ment spacing  on  the 
1 5-meter  antenna  was  a  bit 
wide  because  it  used  to  be 
a  20-meter  array  before 
N4PN  tuned  it  with  a  hack- 
saw. Hacksaw  adlustments 
to  Telrex  antennas  indicate 
that  the  adjustor  is  either 
very  serious  or  very  weak 
under  the  rafters.  What 
kind  of  people  was  I 
hooked  with  here? 

When  we  made  the  final 
head  count,  there  were  21 
operators.  There  had  been 
a  couple  of  last-minute 
cancel lations*  and  we  lost 
a  few  more  to  Prinair. 
About  five  people  were 
stranded  due  to  the 
grounding.  Three  made  it 
as  far  as  the  Virgin  Islands, 
where  they  operated  from 
KP2A  This  put  something 
of  a  crimp  into  the  opera- 
tor scheduling  plan,  but  no 
real  problem,  as  Prinair 
was  fond  of  telling  us.  The 
original  operator  schedule 
had  each  operator  sched- 
uled to  do  a  specific  task 
(operate,  log,  or  spot)  at  a 
specific  station  during  a 
specific  time  period.  Rest 
periods  were  scheduled  as 
well  W4HR  had  worked  it 
afl  out  on  his  computer. 


View  from  the  20-meter  tower,  looking  over  the  10-  and  15-metef  beams  and  three  of  the 

75-meter  verticals  on  the  golf  course.  (Photo  by  K4PHE} 


considering  both  the 
operators'  stated  prefer- 
ence and  their  known  oper- 
ating skills  There  was  no 
computer  to  redo  it,  so 
there  was  a  manual  revi- 
sion—everyone was  as- 
signed an  initial  position, 
with  instructions  to  con- 
tinue as  long  as  they  were 
able. 

About  an  hour  before 
contest  time,  everyone 
made  one  last  equipment 
check  and  made  sure  they 
were  thoroughly  familiar 
with  everything.  And  every- 
thing was  ready  to  go  — 
right  on  down  to  sharp  perh 
cils  and  scratch  pads.  Each 
station  even  had  a  booklet 
of  schedule  info  for  the 
rare  and  semf-rare  ones. 
The  booklet  was  organized 
by  schedule  time  and  in- 
cluded the  station's  call, 
schedule  frequency,  and 
even  the  beam  heading. 
With  organization  like 
that,  how  could  we  miss? 
The  pre-contest  pileup 
built.  I  was  on  10  meters 
and  the  I  As  were  rolling  in. 


From  Asia,  the  Caribbean 
in  general  is  considered 
good  DX,  and  VP2K  es- 
pecially so.  Extensive 
publicity  in  the  J  A  DX  press 
helped  us  immeasurably. 
By  OOOOZ,  it  sounded  like 
half  of  Japan  was  on  fre- 
quency. 

This  is  a  good  time  to  tell 
you  about  Masa  )A30DC. 
All  good  things  eventually 
come  to  the  southeast,  and 
Masa  is  no  exception.  He's 
a  graduate  student  in  Flori- 
da, and  finding  him  was 
one  of  the  best  things  that 
ever  happened  to  us.  He 
used  to  be  a  chief  operator 
at  the  renowned  contest 
station,  )A3YKC,  and  judg- 
ing from  his  performance 
at  VP2KC,  he  learned  his 
lessons  very  well.  Most  of 
the  rest  of  us  would  be  well 
pleased  with  a  250-per- 
hour  QSO  rate,  but  Masa  at 
his  peak  was  running  480! 
That's  eight  QSOs  a 
minutel  And  since  most  of 
the  QSOs  were  in  Japanese, 
he  had  to  log  for  himself,  as 
the  rest  of  us  had  a  problem 


understanding  who  he  was 
working.  It  wasn't  long 
before  he  became  known  as 
"JA  machine/'  Needless  to 
say,  his  skills  were  very 
much  in  demand. 

The  rest  of  Asia  must 
also  have  considered  VP2K 
to  be  a  good  catch,  if 
LKJY's  reaction  is  any  indi- 
cator. U(3Y,  as  you  may  re- 
call, is  a  Russian  operation 
in  that  part  of  the  Soviet 
Union  that  counts  for  Zone 
23.  I  found  them  on  10 
meters  well  past  midnight. 
Ten  was  nearly  dead,  and  1 
was  making  one  last  check 
before  shutting  down  the 
station  for  the  night 
Naturally,  I  was  pleased, 
since  Zone  23  is  usually  dif- 
ficult,  especially  on  10 
meters.  The  QSO  went 
something  like  this: 

Me:  "VP2KC/' 

UaV:  "AP2KC,  you're 
5923  (ho-hum)." 

Me:  "Thank  you.  You're 
5908,  Please  correct  the 
call  This  is  Victor  Papa 
Two  Kilo  Charlie." 

UOY:  "Oh!  Oooh!  Veeee 
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Light  from  the  filaments  of  the  4CX5000s  at  peak  of  the  contest  (Photo  by  WA4PBW] 


P2KC!  My  dear  friend,  you 
are  5923.  Where  are  your 
other  stations?  And  what  is 
QSL  info,  please,  my  very 
dear  friend?" 

I  think  we  worked  them 
on  all  bands  except  160, 


and  they  reported  that  they 
heard  us  there,  but 
couldn't  work  us. 

I  left  the  ten-meter  sta- 
tion and  wandered  through 
the  other  stations.  It  was 
past  sunrise  in  Europe,  but 


the  75-meter  station  was 
still  clicking  off  Europeans. 
And  15  was  still  wide  open, 
with  Masa  working  )As  at  a 
tremendous  pace.  All  the 
stations  were  manned,  so  I 
had  a  sandwich  and  a  cold 


Kit  VP2KC  and  hh  XYL,  Annie  Creen,  at  the  victory  celebration.  (Photo  by  WA4PBW) 


bottle  of  Carib,  the  local 
beer,  and  found  a  place  to 
nap.  Morning  was  there 
about  three  seconds  after  I 
closed  my  eyes. 

W4HRandW4GIWwere 

continuously  monitoring 
progress  versus  the  master 
plan  and  feeding  it  back  to 
the  stations.  We  always 
knew  what  we  had  to  do  to 
stay  on  track  — work  more 
3-point  QSOs,  find  more 
multipliers,  switch  to  U.S. 
QSOs  to  pick  up  the  QSO 
rate,  or  whatever.  As  with 
many  things  in  life,  the  only 
sure  road  to  success  is  to 
make  a  realistic  plan  and 
stay  with  the  plan.  All  of  the 
operators  understood  that 
and  to  my  knowledge,  there 
were  no  serious  episodes  of 
"hot-dogging"  or  resistance 
to  constructive  criticism. 
The  importance  of  proper 
planning,  moniloring,  and 
feedback  can't  be  over- 
emphasized. 

One  of  the  major  events 
of  the  weekend  for  me  was 
''The  Arrival  of  the  Lug- 
gage!'' Whatever  I  was  do- 
ing at  the  moment  came  to 
an  immediate  halt.  In  retro- 
spect, I'm  glad  it  wasn't  in 
the  middle  of  a  QSO  with 
Burma,    because    that 
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would  have  forced  me  into 
a  very  difficuft  decision.  I 
must    have    luxuriated    10 
that  shower  for  a  full  fif- 
teen minutes  and  spent  the 
next  fifteen  minutes  walk- 
ing around  with  a  silly  grin, 
just    thinking    about    how 
good  it  felt  to  be  wearing 
my  very  own  clean,  com- 
fortable   clothes    again. 
Even  thinking  about  Prinair 
couldn't  spoil  the  pleasure 
of  the  moment- 
Much   of   the   weekend 
sort  of  ran  together,  and  I 
don't   remember   a    lot   of 
details  with  any  clarity.   I 
recall  that  Pat  and  some  of 
the   other  wives   came  to 
visit  and  that  we  spent  a 
few    minutes    sitting    near 
the  pool.  1  also  remember 
operating,    spotting,    log- 
ging, eating,  drinking,  and 
napping,  but  nothing  that 
really  stands  out  until  late 
Sunday  morning.  We  had 
just    finished    changing 
shifts  in  the  10-meter  sta- 
tion when  W4HR  came  in 
to  tel  I  us  that  we  were  over 
the    hump.    According    to 
preliminary  count,  we  had 
nearly    30    million    points 
and    a    new    record.    This 
didn't  really  come  as  a  sur- 
prise,  since  we  had  been 
right  on  plan  for  hours  and 
knew  it  was  just  a  matter  of 
time.  Even  so,  those  were 
welcome   words.   We    had 
nearly  nine  hours  to  go,  so 
even    if    the    preliminary 
count   was    off,    or    if   the 
dupe  rate  was  exceptional- 
ly high,  there  was  plenty  of 
time.  The  rest  of  the  con- 
test  was  more  like  fun  than 
work.  We  even  stopped  for 
about  ten  minutes  in  mid- 
afternoon    so    that    all 
operators    could   get   into 
the  group  pictures. 

Almost  all  of  our  sched- 
ules were  on  the  hour,  so 
it  seemed  very  unusual  to 
find  that  we  had  a  10-meter 
schedule  with  FK8CR  at  ex- 
actly 2038Z.  So,  at  exactly 
2038Z,  I  swung  the  beam 
and  tuned  to  the  appointed 
frequency.  Eddy  was  right 
there  waiting  to  provide  an 
extra  multiplier.  It  turned 


out  that  it  was  already 
Monday  in  New  Caledonia, 
and  the  38  minutes  was 
what  Eddy  needed  to  drive 
home  from  work  on  his 
break  and  warm  up  the 
radio.  With  cooperation 
like  that,  how  can  you 
lose? 

It  was  over,  and  the 
champagne  flowed.  Some 
believed  all  along,  others 
had  their  doubts,  and  for 
still  others,  the  full  impact 
hadn't  dawned.  After  all,  it 
isn't  every  day  that  we 
break  world  records.  We 
were  all  dead  tired,  but  not 
too  tired  for  a  victory  din- 
ner. So,  off  to  the  Ocean 
Terrace  Inn  to  eat.  Besides 
being  tired,  I  had  also  had  a 
bit  too  much  bubbly,  and 
so  the  only  thing  I  recall 
about  the  meal  was  that  it 
was  delicious.  On  the  other 
hand,  considering  the  ex- 
hilaration of  the  moment  I 
probably  would  have  re- 
membered a  meat  of  bread 
crusts  and  swamp  water  as 
delicious. 

But,  soon  came  the 
morning,  sobriety,  and 
another  chance  to  deal 
with  Prinair.  Pat's  schedule 
called  for  her  to  leave  that 
day.  Fortunately,  Prinair 
was  flying  again.  Also  for- 
tunately, Pat  and  I  had 
each  calfed  Prinair  at  least 
once  a  day  since  we  ar- 
rived, to  reconfirm.  If  ever 
there  were  confirmed  res- 
ervations, we  had  them. 
Still,  we  were  uneasy  and 
arrived  at  Golden  Rock  Air- 
port well  before  flight 
time-  Thankfully,  every- 
thing went  smoothly,  and 
the  flight  departed  with  Pat 
aboard— only  thirty  min- 
utes late,  which  was  a 
superb    performance. 

Also  on  board  was 
N4WW,  in  whose  name  the 
car  was  rented.  So,  off  to 
Sunshine  Car  Rental,  where 
it  turned  out  to  be  a  lot 
easier  to  simply  say,  ''Dr. 
Regal  requires  his  car  for 
another  day.  I  will  pay  you 
now."  ''Yes,  sir,  no  prob- 
lem," replied  the  clerk.  By 
golly,    the  first   "no   prob- 


Time  out  for  an  official  operators  photo.  Left  to  right,  from 
top  row  down-W4CIW,  VP2KQ  K4PHE,  W4PPT; 
WB4RUA,  N4NX,  K4UEE;  K30IH,  W3BTX,  N4PN;  AA4V. 
W4LVM,  N4WW;  K4PI  K5PP,  K1 PBW  [partially  hidden); 
WA4PBW.  N5UR;  fA30DC  N4RL  WD4RCO.  W4HR, 


lem"  that  really  was  no 
problem.  Also  no  problem 
was  getting  a  driver's 
license  at  the  local  police 
station,  With  only  one  day 
to  go,  I  had  seriously  con- 
sidered doing  without  the 
license,  but  then  I  consid- 
ered the  probable  view 
from  the  St.  Kitts  jail  Thus, 
the  trip  to  the  police  station 
for  the  license. 

Back  to  VP2KC  for  the 
cleanup  operation.  The 
rest  of  the  crew  had  been 
at  work  while  I  was  at  the 
airport  with  Pat,  so  there 
really  was  little  left  to  do. 
As  I  mentioned  earlier,  the 
75-meter  vertical  array  had 
disappeared  without  a 
trace.  The  beams  and  the 
big  160  vertical  stayed,  so 
Kit  still  has  a  big  signal  on 
almost  all  bands. 

That  evening,  there  was 
a  private  cocktail  party  at 
the  Fairview,  but  Fred  Lam 
invited  those  of  us  who 
were  still  staying  there  to 


attend.  We  hadn't  missed 
the  Premier  after  all.  Both 
he  and  the  Governor  Gen- 
eral were  there,  as  well  as  a 
large  group  of  local  digni- 
taries. They  didn't  really 
understand  what  a  DX  con- 
test was,  but  they  did 
understand  what  a  world 
record  was,  and  they  were 
glad  their  little  island  had 
one.  All  in  all,  a  very  en- 
joyable evening. 

Later  on,  W4PPT  and  I 
went  to  use  the  impromptu 
dipole  to  raise  Atlanta  so  I 
could  find  out  if  Pat  had  ar- 
rived safely.  Talk  about 
bad  conditions  to  the 
States!  We  tried  and  tried 
and  tried  with  absolutely 
no  results.  The  3C0  opera- 
tion was  on  at  the  time,  and 
finally  in  desperation  we 
called  "CQ  Atlanta"  on  the 
Annabon  transmit  frequen- 
cy. A  very  long  "CQ  Atlan- 
ta/' When  not  a  single  cat- 
call or  obscenity  resulted, 
it  was  fairly  clear  we  just 
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weren't  making  the  grade 
into  the  States-  After  a  long 
while,  and  with  a  lot  of 
help  from  a  6Y5,  we  finally 
got  N4YD  on  frequency. 
Pat's  trip  was  relatively  un- 
eventful, and  she  was  safe 
and  sound  at  home. 

Next  morning,  most  of 
the  rest  of  us  were  sched- 
uled to  leave.  At  breakfast, 
we  speculated  what  sur- 
prises Prinair  might  have 
for  us  that  day  and  how  to 
counter  them.  Nearly  all  of 
us  arrived  early  at  the  air- 
port to  await  the  passenger 
list,  telexed  from  San  Juan. 
When  it  finally  came,  those 
of  us  who  found  our  names 
breathed  easier,  and  those 
who  didn't  went  wild. 
There  were  pleas,  threats, 
bribes,  and  a  flurry  of  ac- 
tivity with  the  other 
airlines.  In  a  way,  I  felt 
sorry  for  the  agent,  who 
had  to  make  very  careful 
decisions  to  ensure  he 
would  be  alive  to  spend  his 
bribes.  After  much  anguish 


and  lots  of  negotiation,  all 
but  two  of  us  made  it. 

By  this  time,  we  were  all 
familiar  with  "forgotten" 
luggage,  so  there  was 
careful  scrutiny  of  the  pro- 
cedures. Each  of  us  made 
quite  sure  that  we  saw  our 
personal  luggage  and 
equipment  loaded.  Only 
twenty  minutes  late 
(probably  also  a  new  world 
record),  we  were  taxiing 
down  the  runway.  The  in- 
tercom W^s  out  of  order,  so 
the  co-pilot  shouted  over 
the  engine  noise  something 
about  seat  cushions  for 
flotation,  good  luck,  and 
banzai!  1  have  the  highest 
respect  for  the  Prinair 
pilots.  Anyone  who  can  fly 
something  with  so  many 
broken  rivets  and  loose 
nuts  has  got  to  be  good.  Ac- 
tually, the  flight  was 
smooth  and  uneventful,  so 
the  photographers  among 
us  amused  themselves  with 
shots  of  miscellaneous 
loose  parts. 


We  arrived  in  San  |uan, 
kissed  the  ground,  and 
headed  for  customs  to 
await  the  luggage.  And  did 
we  ever  wait  and  wait  and 
wait.  We  knew  it  must  be 
there,  because  we  watched 
them  put  it  on  board.  But 
being  basically  trusting 
souls,  it  never  occurred  to 
us  that  they  might  take  it 
off  at  some  intermediate 
stop  They  did.  No  luggage 
again!  Arrrrgh!!  !  couldn't 
believe  it.  Suffice  it  to  say 
that  my  thoughts  at  that 
moment  are  entirely  un- 
printable. Use  your  imagi- 
nation. 

Lunch  that  day  is  worth  a 
comment.  Throughout  our 
stay  on  St,  Kitts,  the  food 
was  simply  superb.  Every 
meal  was  delicious,  attrac- 
tive to  the  eye,  and  served 
by  people  who  obviously 
took  pride  in  what  they 
were  doing.  Even  the  sand- 
wiches were  great.  Think- 
ing about  those  delicately 
seasoned    lobster    sand- 


wiches makes  my  mouth 
water.  So,  after  all  that, 
guess  what  we  had  as  soon 
as  we  got  back  on  U.S.  soil? 
Almost  without  exception, 
we  selected  and  eagerly 
devoured  a  greasy  cheese- 
burger and  equally  greasy 
french  fries.  That  must  say 
something  about  the 
American  palate. 

Well,  Eastern  brought 
the  luggage  from  St.  Mar- 
tin, Delta  got  us  back  to 
Atlanta,  and  so  it  ended. 
Long  after  I've  forgotten 
how  wretched  Prinair  is,  111 
remember  the  beauty  of  St. 
Kitts  and  the  friendliness  of 
its  people,  lil  remember 
the  hospitality  of  Kit  Car- 
son and  his  lovely  wife. 
And  ril  certainly  re- 
member how  it  feels  to 
hold  a  world  record.  In  a 
way,  I  hope  someone 
breaks  that  record  soon, 
because  that  will  be  the 
perfect  reason  to  return  to 
St.  Kitts  and  do  it  all 
again.  I 
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l^Eike  this  test 
beSorehuying  ham  gear 

QUESTIONS: 

AM  I  DOING  BUSINESS  WITH  A  FACTORY  AUTHORIZED  DEALER  OR 
DISTRIBUTOR? 

WHAT  KIND  OF  BUSINESS  DOES  THE  STORE  ENGAGE  IN? 

WHAT  ABOUT  SERVICE  FACILITIES? 

WHAT  ABOUT  TECHNICAL  SUPPORT? 

DO  THE  STORE  AND  ITS  PERSONNEL  SUPPORT  AMATEUR  RADIO? 
ARE  THEY  ACTIVE  HAMS? 

ANSWER: 

G.I.S.M.O.  IS  A  FACTORY  AUTHORIZED  DEALER  OR  DISTRIBUTOR  FOR  YAESU,  DRAKE, 
ICOM,  DENTRON,  KDK,  WILSON,  CUSHCRAFT,  BIRD,  TEMPO,  SWAN  AND  KENWOOD.  SO- 
CALLED  SUB-DEALERS  HAVE  NO  DIRECT  RELATIONS  WITH  THE  MANUFACTURERS  WHOSE 
PRODUCTS  THEY  SELL.  THIS  CAN  MAKE  A  BIG  DIFFERENCE  IF  YOU  HAVE  PROBLEMS 
AFTER  THE  SALE.  WE  ARE  IN  THE  COMMUNICATIONS  BUSINESS.  WE  SELL  AMATEUR,  CB 
AND  VHF  BUSINESS  BAND  GEAR.  WE  DO  NOT  SELL  TELEVISIONS,  STEREOS  OR  SUB- 
MACHINE GUNS.    WE  ARE  NOT  IN  THIS  BUSINESS  AS  A  SIDELINE.    WE  HAVE  A  FULL  TIME 

SERVICE  SHOP  AND  OVER  $30,000  IN  TEST  EQUIPMENT  AND  SPARE  PARTS.  WE  WERE  ALL 
ACTIVE  HAMS  BEFORE  ENTERING  THIS  BUSINESS  AND  STILL  ARE.  WE  ACTIVELY  SUPPORT 
ALL  CLUBS  AND  CLUB  ACTIVITIES  IN  THE  AREA. 


G.I.S.M.O.  -2' 
2305  CHERRY  ROAD 
ROCK  HILL,  S.C.    29730 
803*366*7157  exit  ee  boff  1-77 


THE 

GISMO 

GANG 


800-845-6183 


Service  Department 
Call803>366-7T58 
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Social  Ei/ents 


UstfngB  in  this  coiumn  are 
provided  free  of  charge  on  a 
space-avaifabie  basis.  The 
ioftowmg  information  should  be 
included  in  every  announce- 
ment: sponsor,  event,  date, 
time,  place,  city,  state,  admis- 
sion charge  (if  any),  features, 
tatk-m  frequencieSt  and  the 
name  of  whom  to  contact  for 
further  information.  Announce- 
ments must  be  received  two 
months  prior  to  the  month  in 
v^hich  the  event  tai^es  pface^ 
They  shouid  be  sent  directly  to 
Editonai  Offices,  73  Magazine, 
Pine  Street,  Peterborough  NH 
03458,  Attn:  Social  Events. 

YELLOWSTONE 
AUG  1-3 

The  Wyoming-ldaho-Montana 
-Utah  Amateuf  Radio  Council 
will  hold  its  Yellowstone  Nation- 
al  Amateur  Radio  Convention  on 
August  1-3,  1980,  at  the  conven^ 
Hon  center  in  West  Yellowstone 
MT.  The  convention  will  feature 
a  full  program  starting  Friday 
morning  and  running  through 
Sunday.  Activities  will  include 
forums,  contests,  crafts, 
movies,  swap  tables,  deaters« 
banquets,  and  much  more. 
There  are  hotel-motel  accommo- 
dations  avaHable  adjoining  the 
convention  center  and  RV  parks 
and  campgrounds  close  by. 
There  are  airports  and  gas  avail- 
able in  West  Yellowstone.  For 
more  information,  write  WIMU, 
PC  Box  201 16.  Salt  Lake  City  UT 
84120. 

MACON  MO 
AUG  2 

The  Trt'County  ARC,  NEMO 
ARC,  and  Macon  County  ARC 
will  hold  the  2nd  annual  North 
Central  Missouri  Hamfest  on 
Saturday.  August  2,  1980,  from 
9:00  am  to  5:00  pm  at  the  Macon 
Cour^ty  Fairgrounds  Park.  High^ 
way  63  south,  Macon  MO.  There 
wilt  be  free  parking,  an  enclosed 
area  for  commerclai  displays, 
food  available  on  the  grounds, 
and  YL  activities.  Tallgaters  are 
welcome.  Tickets  for  the  prize 
drawing  wilt  be  available  for 
$1.00  each  at  the  door.  The  ma- 
jor prize  will  be  either  a  color  TV, 
an  aliband  receiver,  or  a  hand- 
held two-meter  transceiver. 
Talk-in  on  146.52,  l47,69/,09,  and 
146.07/67.  For  more  informa- 
tion, contact  Charles  Coy 
WBOENV,  601  McKlnley,  Mober- 
\y  MO  66270. 


JACKSONVILLE  FL 
AUG  2  3 

The  Jacksonville  Hamfest  As- 
social  ion   is   pleased    to  an^ 
nounce  that  the  1980  Jackson- 
ville Hamfest  and  ARRL  Florida 
State  Convention  will  be  heid  on 
August  2'3, 1980.  at  a  new  loca- 
tion, the  Orange  Park  Kennel 
Club  at  the  intersection  of  1-295 
and  US  Highway  17,  Advance 
registration  is  $3.00  and  is  avail- 
able from  Jacksonville  Hamfest, 
1249   Cape   Charles  Avenue, 
Atlantic  Beach  FL  32233.  Price 
at  the  door  will  be  $3,50,  A  large 
indoor  swap  mart  will  be  fea- 
tured, with  tables  available  at 
$5.00  per  day.  The  table  reserva- 
tions can  be  ordered  from  Andy 
Burton  WA4TUB,  5101   Younis 
Road,  Jacksonville  FL  32218.  In- 
teresting programs  and  forums 
are  planned,  as  well  as  door 
prizes  and  many  manufacturer 
and  dealer  exhibits.  Plenty  of 
family  activities  are  available 
close  by.  The   headquarters 
hotel    is    the    Best   Western 
located  just  across  the  street 
from  the  hamfest.  Special  rates 
of  $23.00  single  and  $28,00  dou* 
ble  are  available;  reservations 
should   be  made  through  the 
local  numt>ef  (904J-264-1211  to 
get  the  low  rates-  A  special  DX- 
ers'  forum  and  dinner  banquet 
will   feature   a   Spratiy   islarid 
presentation  by  Stu  Woodward 
K4SMX.  Also,  Bill  Barr  N4NX  will 
present  a  show  on  the  VP2KC 
world  record  effort  of  over  32 
million  points  in  the  CQ  WW 
contest  (1979K  Reservations  for 
the  banquet  can  be  obtained  for 
$11.50  each  by  writing  N4KE, 
258  Wesley  Road,  Green  Cove 
Spring  FL  32043.  For  the  fly4n 
ham,    Herlong   Airport   is   the 
closest  landing  site.  Free  week- 
end parking  and  rental  automo- 
biles   are   available.    Phone 
(904)^7^2805  for  more  informa- 
tion. For  more  general  informa- 
tion,   write   JHA,   911    Rio   SL 
Johns   Drive,   Jacksonville  FL 
32211, 

WARREN  OH 
AUG  2-3 

A  "DXpedit ion  to  the  Center  of 
the  World'*  will  be  opefated  by 
the  Warren  Amateur  Radio  As- 
sociation from  1300  GMT  Sat* 
urday,  August  2,  1960,  to  2000 
GMT  Sunday,  August  3,  1980, 
Frequencies   will    be   28.625, 


21.360,  14.285,  7,236.  and  3,900 
MHz  SSB.  We  will  also  monitor 
21,125  for  CW  fans.  QSL  for  a 

beautiful  certificate  with  a  large 
SASE  (OX -2  IRCs)  to  W8VTD, 
Center  of  the  World  DXpedition, 
Box  309,  Warren  OH  44482. 

ANGOLA  IN 
AUG  3 

The  Steutjen  County  Radio 
Amateurs  will  hold  their  22nd 
annual  FM  Picnic  and  Hamfest 
on  Sunday,  August  3,  1980,  at 
Crooked  Lake,  Angola  IN-  Ad- 
mission  is  $2.00.  There  will  be 
prizes,  picnic-style  BBQ  chick- 
en, Inside  tables  for  vendors  and 
exhibitors,  and  overnight  camp- 
ing (with  a  fee  charged  by  the 
county  park).  Talk-in  on  146,52 
and  147.61/.21. 

LEVELLANDTX 
AUG  3 

The  Hockley  County  Amateur 
Radio  Club  and  the  Northwest 
Texas  Emergency  Net  will  spon- 
sor their  15th  annual  picnic  and 
swapfest  on  Sunday.  August  3, 
1980.  beginning  at  8:00  am  at  the 
city  park  in  Leveliand  TX.  This  is 
an  event  for  the  entire  family,  A 
$3,00  registration  fee  Is  request- 
ed but  not  required.  Lunch  will 
tjegin  at  12:30  pm  with  a  bring- 
your  own-picnic-baskel  lunch. 
There  will  be  swapping  all  day, 
with  tables  provided.  Talk-in  on 

PITTSBURGH  PA 
AUG  3 

The  South  Hills  Brass 
Pounders  and  Modulators  Radio 
Club  will  hotd  its  43rd  annual 
hamfest  on  Sunday,  August  3, 
1980,  on  the  south  campus  of 
the  Community  College  of 
Allegheny  County,  located  in 
West  Mifflin  Borough,  just  south 
of  Pittsburgh  FA.  There  will  be 
ample  indoor  air-conditioned 
facilities  on  the  gfound  floor 
with  free  table  space,  Electricity 
for  equipment  and/or  displays 
will  be  available.  There  will  be 
hard-surface  parking  available, 
food  and  refreshment  at  nomi- 
nal cost,  and  airport  and  motei 
accommodations  within  a  one- 
mite  radius.  For  more  in* 
formation  and  pre-registration, 
write  Bruce  K,  Banister 
WB3AKK.  5954  Leprechaun  Dr., 
Bethel  Park  PA  15102.  or  phone 
(412^-833'3978. 

PETOSKEY  Ml 
AUG  9 

The  Straits  Area  Radio  Club 


will  hold  its  Swap  and  Shop  on 
Saturday,  August  9,  1980,  from 
9:00  am  until  4:00  pm,  at  the  4-H 
Building,  Emmet  County  Fair- 
grounds,  Charlevoix  Avenue  (V* 
mile  west  of  the  intersection  of 
US  131  and  31).  Petoskey  Ml. 
Free  parking  (Friday  night  for 
self-contained  vehicfes)  and  re- 
freshments will  be  available. 
Features  include  a  ladies^  bus 
tour  to  Cross  Village  with  Mort 
Neff  as  conductor,  one  main 
prize,  and  smaller  prizes  hourly. 
There  will  be  a  donation  of  $2.00 
at  the  door,  Table  space  is  also 
$2.00.  Talk^in  on  ,52  and  .07/.67. 

BURLINGTON  VT 
AUG  9*10 

The  Burlington  Amateur  Ra- 
dio Club  will  hold  its  annual  In- 
ternational Hamfest  on  August 
9-10,  1980,  at  the  Old  Lantern 
Campground,  14  miles  south  of 
Burlington  VT,  Admission  Is 
$4.00.  Planned  events  include  a 
flea  market,  commercial  exhibi- 
lofs,  interesting  and  useful  door 
prizes,  and  the  traditional  Can- 
Am  tug-of  war.  Talk-in  on  ,34/.94. 
For  more  information,  contact 
Hap  Preston  WtVSA,  PO  Box 
312,  Burlington  VT  05402. 

CEDARTOWN  GA 
AUG  10 

The  Cedar  Valley  Amateur 
Radio  Club  will  hold  its  annual 
Cedar  Valley  Hamfest  on 
August  10, 1 980,  from  8:00  am  to 
4:00  pm  at  the  Polk  County  Fair^ 
gfounds.  on  US  278,  two  miles 
east  of  Cedartown  GA,  There 
will  be  food,  drinks,  and  prizes. 
Talk-in  on  147.72/.12  (WR4AZUK 
For  more  information,  contact 
Jim  T,  Schliestett  W4IMQ,  Sec- 
retary, Cedar  Valtey  ARC,  PO 
Box  93.  Cedartown  GA  30125,  or 
phone  (404)-748-5968. 

CONCORD  NC 

AUG  10 

The  Cabarrus  Amateur  Radio 
Society  will  hold  its  second 
annual  hamfest  on  Sunday, 
August  10,  1980.  at  the  Boys 
Club  on  Spring  Street,  Concord 
NC,  Admission  is  $Z00.  with 
children  under  12  admitted  free. 
There  will  be  a  covered  flea 
market  area,  dealer  displays 
and  sales,  door  prizes,  and  YL 
activities.  Flea  market  tables 
are  $3,00  each,  with  setup  time 
at  0700  EST  Sunday  morning. 
There  will  be  hot  coffee,  hot 
dogs,  homemade  cakes,  and 
ampke  parking.  Major  prizes  in- 
clude a  TS  520SE  and  a  TS-7600. 
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You  do  not  have  to  be  present  to 
win  1st  or  2nd  prizes.  Talk^n  on 
146.52  and  146.055/146.655  (club 
repeater  K4CEB/RK  For  more 
details,  contact  Jinn  Austin,  PO 
Box  1290,  Concord  NC  28025. 


ST.  CLOUD 
AUG  10 

The  St.  Cloud  Radio  Club  will 
hold  its  annual  hamfest  on 
August  10, 19S0.  at  the  Whitney 
Park  Senior  Center  from  9:00  am 
until  5:00  pm.  There  will  be  free 
overnight  camping  avaifable 
one  mile  from  the  site  at  the 
Sauk  Rapids  Lions  Park.  Food 
will  be  available  and  Uncte 
Tom's  (W0CF)  chili  will  be 
featured.  There  will  be  a  swap- 
fest  and  prizes.  For  more  infor- 
mation- write  William  (Bill)  R 
Zins  WA(K>TO,  RR  4,  St.  Cloud 
MN  56301  or  phone  (612^253• 
3428. 

LEXINGTON  KY 
AUG  10 

The  Bluegrass  Amateur  Radio 
Society   will   hold   its  annual 

ARRL  Central  Kentucky  Blue- 
grass  Hamfest  on  August  10, 
1980,  starting  al  8:00  am  at  the 
Fasig-Tipton  Sales  Paddock, 
Newton  Pike.  Lexington  KY.  Ad- 
mission is  $3.00  in  advance  and 
$3,50  at  the  gate.  This  fee  in- 
cludes parking.  There  will  be 
grand  prizes,  hourly  door  prizes, 
indoor  exhibits  and  distributors, 
a  paved  outside  flea  market,  and 
food  service  will  be  available. 
Talk-in  on  146,16/76.  For  details, 
write  Bluegrass  Hamlest,  Alten^ 
tion:  Edward  Bono  WA40NE» 
2077  Dogwood  Drive,  Lexington 
KY  40504. 

NEW  KNOXVILLE  OH 

AUG  10^16 

The  Way  International  will 
hold  its  annual  Rock  of  Ages 
Festival  an  August  10-16,  1980, 
in  New  Knoxville  OH.  K8MP/8 
wil*  operate  from  this  Christian 
music  festival  on  3.930,  7.230, 
14.330.  and  146.52,  Commem- 
orative "ROA  1980  ■  QSLs  will  be 
sent  to  those  stations  worked. 

WILLOW  SPRINGS  IL 
AUG  10 

The  Hamfestefs  Amateur 
Radto  Club  will  hold  Us  46th 
annual  hamfest  on  Sunday, 
Augusl  lOlh.  1980,  at  Santa  Fe 
Park.  91st  and  Willow  Springs 
Road.  Willow  Springs  IL  (near 
Chrcago).  Gales  will  open  at  6:00 
am.  Tickets  at  the  gate  are  S3.00 
each  or  $2.00  each  in  advance. 


There  will  be  free  coffee  for  the 
early  birds,  games  for  the  kids, 
prizes  for  the  YLs,  and  the  world- 
famous  shoppefS'  row.  Children 
under  fifteen  are  free.  For  more 
information  and  advance  tick* 
ets.  send  an  SASE  and  a  check 
to  Hamf esters  Amateur  Radio 
Club,  PO  Box  42792.  Chrcago  IL 
60642. 

OAKLAND  NJ 
AUG  16 

The  Ramapo  Mountain  Ama- 
teur Radio  Club  will  hold  its  an- 
nual flea  market  on  Saturday, 
August  16,  1980,  at  the  Ameri- 
can Legion  Hall,  Oak  Street, 
Oakland  NJ.  indoor  tables  are 
S5.00  and  tailgating  is  $3.00. 
There  is  no  admission  fee  for 
buyers.  Refreshments  will  be 
available  on  the  premises.  Talk- 
in  on  147.49/146.49  WR2AHD  or 
146,52  simplex.  For  advance 
reservations  and  information, 
call  Bud  Hauser  WA2JU0  at 
(201 1-797-8471  or  (20 1)-79 1-0589. 

FABMINGTON  ME 
AUG  16-17 

The  Sandy  River  Amateur 
Radio  Club  will  hold  a  hamfest/ 
flea  market  on  Saturday  and 
Sunday.  August  16-17,  1980,  at 
the  Farmington  Fairgrounds, 
Farmlngton  ME.  Admission  is 
$1 .00,  with  no  charge  for  tailgate 
ing.  Commercial  dealers  are 
welcome.  Door  prizes  will  be 
awarded  both  days  and  on  Sun- 
day there  wil!  be  a  raffle  at  1:00 
pm.  Features  include  free  camp- 
ing from  5:00  pm  Friday  until 
Sunday  afternoon  and  refresh- 
ments and  snacks  both  days 
(with  a  lobster  or  chicken  dinner 
served  late  Saturday  afternoon). 
Talk-in  on  146.37/.97  and  146.52. 
For  more  information  and  a 
map,  send  an  SASE  to  Charles 
Stenger  WIHTG,  Box  111,  East 
OixfieldME0422?. 

FT  BRAGG  NC 
AUG  16*17 

The  Cape  Fear  Amateur  Ra- 
dio Society's  4th  annual  ham- 
fest wiir  be  held  on  August 
16-17, 1980,  at  the  f^ain  Officers^ 
Club,  Ft.  Bragg  NC.  Trckets  are 
SI. 00  in  advance  and  $2.00  at 
the  door.  There  will  be  9,000 
square  feel  of  air  conditioned 
space  available.  Prizes  will  in- 
clude a  TS'l  20S,  a  triband  beam, 
a  handie-talkie,  and  a  rotor. 
There  will  be  a  Saturday  night 
social  and  a  OCWA  luncheon 
meeting  on  Sunday.  Talk-in  on 
146.31/, 91,    147.93/.33,    and 


146.52.  Send  an  SASE  to  f^arle 
Presler  WA4YMM,  PO  Box 
351 71 ,  Fayet  tevi  I  le  NC  28303,  for 
lickets. 

NORTH  HAVEN  CT 
AUG  18-17 

The  South  Central  Connecti- 
cut Amateur  Radio  Association 
will  hold  its  Super  Scarafest  '80 
on  August  1&17,  1980,  at  the 
Ramada  Inn,  at  Exit  12  of  1-91, 
North  Haven  CT  06473.  Booths 
will  be  available.  Features  will 
include  a  ham  and  computer 
flea  market,  an  auction,  special 
events  for  non-ham  spouses 
and  children,  and  drawings  for 
prizes  throughout  the  show. 
Prizes  will  include  a  solid-state 
low-band  transceiver,  a  synthe- 
sized two-meter  HT,  a  micro- 
computer, and  a  SOO^MHz  fre- 
quency counter.  Admission  will 
be  $4,00,  pre^registralion  before 
July  1,  and  S5.00  at  the  door  for 
both  days.  Talknn  on  146.01/ 
146.61,  For  further  information, 
write  Super  Scarafest  '80,  PO 
Box  5265.  Hamden  CT  06518,  or 
call  Jeff  Wayne  KIYLV  at  (203)^ 
281-6038  between  9:00  am  and 
9:00  pm  EST. 

BEAR  DE 
AUG  17 

The  Fifth  Annual  New  Delmar- 
va  Hamfest  wil!  be  held  on  Sun^ 
day,  August  17,  1980,  at  Glory- 
land  Park,  Bear  DE,  Admission 
will  be  $2,00  In  advance  and 
$2.50  at  the  gate,  Tailgathg  will 
be  $2.50  and  labfes  under  the 
pavilion,  £4.00.  Prizes,  food  and 
drinks  will  be  available.  Talk-in 
on  52  and  .13/.73.  For  more  in- 
formation, sand  an  SASE  to 
Stephen  Momot  K3HBP,  14 
Balsam  Road,  Wilmington  DE 
19804.  Make  checks  payable  to 
Delmarva  Hamfest,  Inc. 

HUNTSVILLEAL 
AUG  17 

The  North  Alabama  Hamfest 
will  be  held  on  Sunday.  August 
17,  1980,  at  the  Von  Braun  Civic 
Center  in  Huntsville  AL  Admis- 
sion is  free.  There  will  t>e  prizes, 
exhibits,  forums,  an  air-condi- 
tioned indoor  flea  market,  and 
ladies'  activities.  Tours  of  the 
Alabama  Space  and  Rocket 
Center  are  available  for  the  f  ami- 
ly.  A  hamfest  supper  will  be  held 
on  Saturday  night.  A  limited 
number  of  camping  sites  with 
hookups  are  available  at  the 
VBGC  on  a  first-comefirst- 
served  basis.  Flea  market  tables 
are  available  for $3. 00.  Talk-in  on 


3,965  and  .34/.94,  For  more  infor* 
mation,  write  NAHA,  PO  Box 
423,  Huntsville  AL  35804, 

LAFAYETTE  IN 
AUG  17 

The  Tippecanoe  Amateur 
Radio  Association,  Inc,  wilt 
hold  its  10th  annual  Lafayette^ 
Indiana,  Hamfest  on  Sunday « 
August  17, 1980,  rain  or  shine,  at 
the  Tippecanoe  County  Fair 
grounds,  18th  Street  at  Teal 
Road  (Indiana  Highway  25). 
Lafayette  IN.  There  is  no  extra 
charge  for  Ifea-market  setups 
and  they  can  t>e  made  any  time 
after  1300  hours  on  Saturday. 
Advance  tickets  are  available  by 
mail  at  $2.50  per  ticket.  Send 
payment  and  an  SASE  by  the 
10th  of  Augusl  to  J.  B,  Van 
Sickle  K9KRE.  RRl,  Box  63, 
West  Point  IN  47992.  Tickets  are 
also  available  at  the  gate.  Pre* 
registration  and  grand  prizes 
w^ll  be  ICOM  IC-2A  synthesi^ed 
2m  hand'helds  with  tone  pads 
and  chargers.  Many  other  prizes 
will  be  awarded  throughout  the 
day.  There  will  be  forums,  on- 
t he-grounds  parking,  and  food 
and  drinks  available  at  rea- 
sonable prices,  as  well  as  over- 
night camping  on  the  grounds 
Saturday  night.  Talk-in  on 
146,13/.73and  146.94.  The  call-in 
station  lsW9REG. 

MONTGOMERYVILLE  PA 
AUG  17 

The  Mid-Atlantic  Amateur 
Radio  Club  will  hold  its  annual 
J.B.M.  Hamfest  on  Sunday. 
August  1 7, 1 980,  from  9:00  am  to 
4:00  pm,  rain  or  shine,  at  the 
Route  309  Drive-in  Theatre^  V* 
mile  north  of  Rte,  63,  fVlont- 
gomeryvifle  PA  (6  miles  north  of 
the  Fort  Washington  inter- 
change of  the  Pennsylvania 
Turnpike).  Admission  is  $2,50 
with  $1,00  additional  for  the  first 
tailgate  space  and  75«  for  each 
additional  tailgate  space.  Tail- 
gate setup  begins  at  0:00  am. 
Features  will  include  refresh- 
ments, raffles,  door  prizes,  and  a 
sanctioned  transmitter  hunt  by 
the  Freedom  Foxhuntefs  Asso- 
ciation. Talk-in  on  147.66/.D6 
(WB3J0EI  or  146,52,  For  further 
information,  call  Don  Schuene- 
mann  WB3AYT  at  (215H822- 
9076,  or  write  the  Mid-Atlantic 
Radio  Club  (MARC),  Box  14429, 
Philadelphia  PA  19115, 

REND  LAKE  IL 
AUG  17 

The  Shawnee  Amateur  Radio 
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Association  Hamfest  wilt  be 
held  on  August  17, 1980,  at  the 
North  Marcum  access  area  on 
Rend  Lake  in  southern  Illinois. 
Complete  recreational  facillttes. 
including  beach  and  campsites, 
will  be  available.  Talk-in  on 
146.25/,85,  146,52,  and  3J25. 

WARREN  OH 
AUG  17 

The  Warren  Amateur  Radio 
Association  will  hold  Its  23rd 
hamfest  on  August  17,  1980,  at 
Trumbuil  Branch,  Kent  State 
University.  There  witi  be  five 
acres  of  flea  market,  tech 
forums,  DX  programs,  inside 
dealer  displays,  and  XYL  ac- 
tivtties.  For  further  Information, 
QSL  to  WARA,  PO  Box  809,  War- 
ren OH  444S2. 

TACOMA  WA 

AUG  23-24 

The  Radio  Club  of  Tacoma 
(W7DK)  will  hold  its  annual  Ham- 
fair  on  August  23-^24.  1980,  at 
the  campus  of  Pacific  Lutheran 
University,  122nd  and  Park 
Avenue.  Registration  is  $4.00 
and  the  banquet  is  S6,00.  Events 
Include  a  flea  market,  door 
prizes,  commercial  displays,  a 
banquet,  a  loggers'  breakfast, 
seminars,  and  much  more.  Talk- 
in  on  .88/.28.  For  additional  in- 
formation, contact  Joe  Winter 
WA7RWK,  619  No.  MuHen, 
Tacoma  WA  96406  or  phone 
(206)-759-9857, 

BLUEFIELD  WV 
AUG  24 

The  East  River  Amateur  Radio 
Club,  Inc.,  will  sponsor  Bluef ield 
Hamfest  '80  on  Sunday,  August 
24,  1980,  from  9:00  am  to  4:00 
pm,  at  the  Bluef  ield  Armory- 
Civic  Center,  one  mile  north  of 
Bluefield  WV  on  US  52.  Admis- 
sion, which  includes  a  prize  tick- 
el,  is  $2.00  rn  advance  and  S3.00 
at  the  gate.  Children  under  12 
will  be  admitted  free.  Prizes  in- 
clude a  Ten-Tec  Argonaut  BO- 
10m  QRP  transceiver,  an  80-10m 
trap  vertical  antenna,  a  Cush- 
craft  It-eiement  2m  beam,  and 
more.  Tables  are  $5.00;  or  $4.00 
each  for  3  or  more,  an^  tailgat- 
ers  are  $2.00.  There  will  be 
something  for  the  entire  family. 
Food,  dealers,  a  flea  market, 
forums,  demonstrations,  and 
entertainment  will  be  available. 
Talkin  on  .BBiAB  and  .52/.52.  For 
more  information,  send  an 
SASE  to  Bluefield  Hamfest  ^80, 
2113  Hemlock  Hilt,  Bluefield  WV 
24701. 


LJ^  PORTE  IN 
AUG  24 

The  annual  LaPorte  County 
Hamfest  will  tie  held,  rain  or 
shine,  on  Sunday,  August  24, 
1980.  at  the  County  Fairgrounds 
on  Highway  2,  west  of  LaPorte 
IN  (50  miles  SE  of  Chicago), 
There  will  be  an  outdoor  paved 
flea  market  area.  Indoor  tables 
at  $1.00  each,  and  overnight 
trailer  hookups  availabie  on  site 
for  early  birds.  Advance  tickets 
are  $2.00.  For  reservation  or  in- 
formation, send  an  SASE  to  PO 
Box  30,  LaPorte  IN  46350. 

MARYSVILLEOH 
AUG  24 

The  Union  County  Amateur 
Radio  Club  will  hold  its  fourth 
annual  Hamfest-BO  on  Sunday, 
August  24,  1980,  at  the  fair- 
grounds In  Marysvllle  OH,  There 
will  be  a  free  gate  until  10:00  pm 
Saturday;  then  admission  is 
$2.00  each  or  $1,50  in  advance. 
Features  w\\\  include  free  over* 
night  camping,  free  movies  Sat- 
urday night,  breakfast  served  ail 
night  until  10:00  am  Sunday, 
many  prires,  including  a  Ken- 
wood TR-2400,  a  flea  market 
ARRL  forums,  and  MARS  and 
FM  meetings.  For  more  informa- 
tion or  advance  tickets,  write 
UCARC,  13613  US  36.  Marysville 
OH  43040,  or  phone  (513>-644- 
0468. 

ST.  CHARLES  IL 
AUG  24 

The  Fox  River  Radio  League 
will  hold  Its  annual  hamfest  on 
Sunday,  August  24,  1980,  from 
8:00  am  to  4:00  pm  at  the 
Kane  County  Fairgrounds,  St, 
Charles  IL  There  will  be  a  free 
outside  flea  market  and  a  large 
inside  display  area.  Table  dis- 
counts are  available  for  prepaid 
registration.  Contact  Gary 
Senesac  KA9ADP,  926  Brltta 
Lane,  Batavia  IL  60510,  for  de- 
tails. Refreshments  and  a  hot 
lunch  will  be  available.  Talk-in 
on  146.94.  Tickets  are  $1.50  in 
advance  and  $2.00  at  the  gate. 
Contact  Jerry  Frieders  W9ZGP, 
1501  Molitor  Road,  Aurora  IL 
60505. 

SEWELL  NJ 
AUG  24 

The  Gloucester  County  ARC 
will  hold  its  second  annual  ham- 
fest on  Sunday,  August  24, 1980, 
from  8:00  am  to  3:00  pm  at 
Gloucester  County  College, 
Tanyard  Road,  Seweit  NJ.  Tick- 
ets are  S2.00  in  advance,  $2.50  at 


the  door,  and  dealers'  and  tall- 
gaters'  admission  is  $5.00.  Tail- 
gaters  can  set  up  at  7:00  am  and 
indoor  and  outdoor  spaces  will 
be  available.  There  will  be  food 
and  prizes.  Talk-rn  on  .52  and  JBl 
,18,  For  information  and  tickets, 
contact  Bob  Grimmer  KN2QWO, 
229  William  Avenue,  Barrington 
NJ  08007. 

WATERLOO  lA 
AUG  24 

The  Iowa  75  Meter  Net  will 
hold  its  annual  swap  meel  and 
picnic  on  Sunday,  August  24, 
19B0,  at  Hickory  Hills  Park, 
south  of  Waterloo  lA.  A  potluck 
meal  will  start  at  noon  and  a  pro- 
gram will  follow  (with  prizes). 
For  further  information,  contact 
Loveile  J*  Pedersen  WB4JFF, 
Net  Secretary,  2327  W,  Reinbeck 
Rd.,  Hudson  lA  50643. 

WENTZVILLE  MO 
AUG  24 

The  Saint  Charles  Amateur 
Radio  Club  will  hold  Hamfest  '80 
on  August  24*  1980,  at  the 
Wentzvllle  Community  Center, 
Wentzville  MO.  Featured  will  be 
a  flea  market  with  free  space, 
prizes,  equipment  displays,  grab 
bags,  a  cake  walk,  free  bingo, 
and  refreshments.  Free  dough* 
nuts  and  coffee  will  be  available 
to  the  early  birds.  Talk-in  on 
.07/.67  and  .34/ .94.  For  informa- 
tion on  motels,  tickets,  displays, 
prize  lists,  camping,  etc.,  con- 
tact  Jim  Short  AGQSU,  Rt.  1,  Box 
40,  OTallon  MO  63366. 

MT  PLEASANT  lA 
AUG  2S-SEP  1 

The  Mt.  Pleasant,  Iowa,  Ama- 
teur Radio  Club  invites  hams  at- 
tending the  Midwest  Old  Thresh- 
ers Reunion  in  Mt,  Pleasant 
from  August  28-September  1, 
1980.  to  stop  by  and  register  in 
the  guest  book  at  the  ham 
shack.  Last  year  nearly  a  quarter 
of  a  million  people  attended  this 
show  of  antique  steam  engines 
and  first-rate  entertainment, 
and  150  hams  visited  the  ham 
shack.  The  club  provides  com^ 
munications  for  crowd  control 
with  lalk^n  on  the  147.99/.39  Mt. 
Pleasant  repeater  and  146.52 
simplex.  A  station  witi  also  be 
operating  on  3970  kHz  with  the 
call  WQMME.  There  fs  a  special 
QSL  card  to  commemorate  the 
event.  For  more  information, 
write  Dave  Schneider  WDdENR, 
507  Vine,  Mt,  Pleasant  lA  52641. 

SYDNEY  NS 
AUG  29^SEP  1 

The  Sydney  Amateur  Radio 


Club  will  host  the  1980  Maritime 
Convention,  Ham  Ceilidh  80,  on 
Labor  Day  weekend,  August  29 
-September  1,  i980,  at  the  Isle 
Royale  Hotel,  Sydney,  Cape 
Breton  Island,  Nova  Scotia, 
Canada.  There  will  be  plenty  of 
tree  parking  and  shopping  for 
the  ladies.  The  program  will  in- 
clude many  items  of  interest 
and  will  cater  to  amateurs  along 
with  their  XYLs.  Friday  evening, 
August  29,  will  be  a  special 
event  with  registration  and  a 
ham  get-together.  For  more  in^ 
formation,  contact  the  Sydney 
Amateur  Radio  Club,  Box  1051, 
Sydney,  Cape  Breton,  Nova 
Scotia  CAN  B1P6J7. 

GEORGETOWN  IL 
AUG  30  31 

The  llliana  Repeater  System, 
Inc,  amateur  radio  club  will  hold 
its  11th  annual  Danviile,  Illinois, 
Hamfest,  Saturday  and  Sunday, 
August  30-31.  1980,  at  the 
Georgetown,  Illinois,  Fair- 
grounds. Advance  gate  dona- 
tions are  $1 .50  per  adult;  $2.00  at 
the  gate,  with  children  14  years 
and  younger  free.  Activities  will 
include  two  days  of  flea 
markets,  commercial  exhibitors^ 
RTTY  setups,  an  Antique  Wire- 
less Association  display,  a 
home-brew  builders  contest,  a 
USAF  MARS  Station,  and  other 
interests.  Meals  and  refresh- 
ments will  be  served  t}oth  days 
and  overnight  camping  facilities 
are  available.  For  more  informa- 
tion or  advance  tickets,  send  an 
SASE  to  llllana  Repeater  Sys- 
tem, Inc.,  PO  Box  G.  Catlin  IL 
61817. 

MARSHALL  Ml 
AUG  31 

On  Sunday,  August  31,  1980, 
from  8:00  am  to  5:00  pm,  *'Histor< 
ic  Marshairs  ■  72/12  E.  S.  Team 
will  hold  its  Trunk  'n  Trailer  Bash 
on  the  whole  block  of  61 5  S.  Mar- 
shall  Avenue,  Marshall  Ml  (1830 
site  of  Michigan's  capitol  and 
governor's  mansion).  The  dona* 
tion  is  $2,00,  spaces  are  $5.00, 
and  inside  space  is  50  cents  a 
foot.  There  will  be  free  parking 
and  a  huge  consignment  area 
for  the  mini-swapper.  For  further 
information,  send  an  SASE  to 
K8UCQ,  110  Perrett.  Marshall  Ml 
49068. 

NASHVILLE  TN 
AUG  31 

The  31/91  Short  Mountain  Re- 
peater  Club  will  sponsor  the  an* 
nual  Cedars  of  Lebanon  Ham- 
fest and  Family  Picnic  on  the 
last  Sunday  in  August.  Prizes, 
swimming,   horseback  riding, 
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and  other  sports  will  be 
available.  Everyone  is  welcome, 
For  mofe  Information,  contact 
John  File  W4PFP,  Watertown 
TN;  phone:  (615)-237-3621. 

PECATONICAIL 

AUG  ai 

The  third   annual   Rockford 
Hamfest  and  Illinois  State  ARRL 
Convent ior^  wtlt  be  held  at  the 
grand  exhibition  hall  at  the  Win- 
nebago County  Fairgrounds  at 
Pecatonica,  just  west  of  Rock- 
ford  on  US  Route  20.  Tickets  are 
$2.00  in  advance  or  $2.60  at  the 
gate  and  are  avafJable  from  any 
RARA  member.  They  may  also 
be  obtained  by  mail  by  writing  to 
RARA,  PO  Box  1744,  Rockford  IL 
611 10  and  including  a  business- 
size  SASE-  Food  and  campsites 
{with  electric  and  sanitary  hook- 
ups) will  be  available^  as  well  as 
plenty  of  free  parking.  For  flea 
market  dealers,  there  will  be  300 
tables  available  at  a  nominal 
charge.  There  will  be  speakers 
and   forums,   demonstrations 
and  discussions,  and   prizes. 
Talk-iri  on  146.01A61  Rockford 
repealer,  or  146.52. 

PENSACOLA  FL 
AUG  31 

The  Five  Flags  Amateur 
Radio  Association,  Inc.,  will 
hold  its  1980  Ham-A-Rama  on 
August  31, 1980,  from  8:00  am  to 
4:00  pm  at  the  Pensacola  Munic- 
ipal Auditorium,  Pensacola  FL 
Admission  will  be  S1.00  and 
swap  tables  will  be  available  for 
$5.00  each.  Additional  informa- 
tion can  be  obtained  by  writing 
to  the  FFARA.  PO  Box  17343, 
Pensacola  FL  32522. 

AUGUSTA  NJ 
SEP  6 

The  Sussex  County  Amateur 
Radio  Club  will  hold  its  second 
annual  hamfest  on  Saturday, 
September  6,  1980,  at  the 
Sussex  County  Farm  and  Horse 
Show  grounds.  Plains  Road  off 
Route  206.  Augusta  NJ,  Admis- 
sion for  sellers  at  the  outside 
flea  market  is  $5,00  at  the  door 
and  $4,00  in  advance.  Admis- 
sion for  indoor  sellers  is  $6.00  at 
the  door  and  $5.00  in  advance. 
Admission  for  buyers  is  free  and 
a  door  prize  tinket  Is  $1.00.  Talk- 
in  on  147.90/30  and  146.52.  For 
pre-registration  and  informa* 
tion,  write  Sussex  County  Ama- 
teur Radio  Club,  PC  Box  11, 
Newton  NJ  07860,  or  call  Ed 
Woznicki  AC2A  at  (201^852- 
3268. 


GRAYSLAKE  IL 
SEP  6-7 

The  Chicago   FM   Club  will 
hold  Radio  Expo  '80  on  Septem- 
ber 6-7,  1980,  at  the  Lake  County 
Fairgrounds,  Rtes,  45  and  120, 
Grayslake  IL  from  9:00  am  to 
4:00  pm  both  days.  The  flea  mar- 
ket is  open  from  6:00  am  to  6:00 
pm.  Tickets,  good  for  both  days, 
are  $2.00  each  before  Septem- 
ber 1st  and  $3.00  at  the  gate.  In- 
door flea  market  space  is  free 
with  an  admission  ticket  on  a 
first'Come  basis.  Bring  your  own 
table   and    chair.    Outside   are 
many  acres  of  available  space. 
Features  will  include  commer- 
cial exhibitors  in  ham  radio  and 
computers,    ladies*   programs^ 
hourly  door  prizes  with  a  super 
drawing  at  3:00  pm  on  Sunday 
with  prizes  worth  thousands  of 
dollars.   Food,  nearby   hotels, 
free  parking,  and  camping  wHh 
some  hookups  will  be  available. 
Talk^in  on  146.16/.76  or  222.60/ 
224 JO  WA90RC.  For  advanced 
tickets,  send  an  SASE  to  Radio 
Expo   Ticket.    PO    Box    1532, 
Evanslon  IL  60204.  For  more  in- 
formation, call  (312)-BST-EXPO. 

MELBOURNE  FL 
SEPe-7 

The  Platinum  Coast  Amateur 
Radio  Society  will  hold  its  15th 
annual  hamfest  and  indoor 
swap-and-shop  flea  market  on 
September  6-7,  1980.  at  the  Mel- 
bourne Civic  Auditorium.  Admis- 
sion is  $3.00  in  advance  and 
$4.00  at  the  door  Swap  tables 
are  $5.00  per  day.  There  will  be 
food  and  plenty  of  free  parking 
available,  as  well  as  awards, 
forums,  and  meetings.  Talk-in 
on  ,25/,85  and  .52/.52.  For  reser* 
vations.  tables,  and  information, 
write  PCARS.  PO  Box  1004,  Meh 
tiourne  FL  32901. 

FINDLAY  OH 
SEP  7 

The  Findlay  Radio  Club  will 
hold  its  38th  annual  Findlay 
Hamfest  on  Sunday,  September 
7,  1980  {not  September  27,  as 
previously  published),  at  a  new 
location,  the  Hancock  Recrea- 
tional Center,  just  east  of  1-75 
exit  161,  on  the  north  edge  of 
Findlay,  40  miles  south  of 
Toledo.  Tickets  are  $2.00  In  ad- 
vance and  $2,50  at  the  door. 
Reserved  tables  are  $Z60  per 
half.  There  will  be  forums  on 
Saturday  evening  and  setup 
Sunday  at  5:00  am.  Main  prizes 
are  a  TS-120S  with  supplies,  two 
TR-2400S.  and  an  AT-120  match- 


er.  For  tickets,  information,  and 
reservations,  send  an  SASE  to 
PO  Box  587,  Findlay  OH  45840. 

PENNSAUKEH  NJ 
SEP  7 

The   South   Jersey   Radio 
Association  will  hold  its  32rKJ 

annual  hamfest  on  Sunday, 
September  7,  1980,  on  the 
grounds  of  the  Pennsauken 
Senior  High  School,  Hylton 
Road  (IVa  miles  SE  on  Rte.  73 
from  the  Tacony  Palmyra 
Bridge),  Pennsauken  NJ-  Ad- 
mission is  $3.00  and  tailgate  or 
booth  space  is  $5.00  per  seller. 
Features  wil  include  a  flea 
market,  prize  drawings,  con* 
tests,  bingo  for  the  ladies,  and 
games  for  the  children.  Talk-in 
on  146.52  or  146.22/.82.  For  more 
information,  contact  Edwin  T. 
Kephart  W2SPV.  Hamfest  Chair- 
man.  4309  Willis  Avenue,  Penn- 
sauken NJ  08109. 

PORT  JEFFERSON  NV 
SEP  7 

The  Suffolk  County  Radio 
Club  will  hold  its  third  annual 
Electronic  Flea  Market  on  Sep- 
temt>er  7,  1980,  with  a  rain  date 
of  Septemtffif  14,  1980.  The  site 
is  the  Odd  Fellows  Hall,  Jane 
Boulevard,  Port  Jefferson  LI  NY. 
Walk-ins  will  be  $1.50  and  sell- 
ers will  be  $3.00.  Gates  will  open 
at  7:00  am.  Bargains,  prizes, 
food,  and  friendship  will  be 
available.  Talk-in  on  .52,  .94,  and 
223.50.  For  further  information, 
contact  Floyd  Davis  WA2SDI  at 
{5t6)-234'9376. 

SOUTH  DARTMOUTH  MA 

SEP  7 

The  South  Eastern  Massa- 
chusetts Amateur  Radio  Asso* 
ciation  will  hold  its  annual  pic- 
nic and  flea  market  on  Sunday, 
September  7. 1980.  from  9:00  am 
until  4:00  pm  at  the  Stackhouse 
Fairgrounds.  Faith  Street.  South 
Dartmouth  MA.  The  rain  date 
wilt  be  September  14,  1980. 
Sales  space  is  $6,00  and  tables 
tor  rent  are  S4.00.  There  wiii  be 
free  parking,  entertainment,  and 
food  and  beverages  for  sale. 
Talk-in  on  147.60/147.00  or  CB 
channel  11.  For  information, 
write  SEMARA,  PO  Box  P-105, 
South  Dartmouth  MA  02748,  or 
phone  {617)-997-3674  or  (617)- 
994-4838, 

HAMBURG  NY 
SEP  12  13 

The  9th  annual  Ham-O-Rama 
"80   hamfest   will   be   held   on 


September  12-13.  1980.  at  the 
Erie  County  Fairgrounds.  Ad* 
vance  tickets  are  $3.00.  There 
will  be  exhibits,  tech  programs, 
prizes,  Uea  markets,  plenty  of 
free  parking,  and  free  RV 
hookups.  For  more  information 
and  tickets,  contact  Ron 
Brodowski  KC2P,  260  Hilltop 
Drive.  Elma  NY  14059,  or  phone 
(716)-652^754. 

VALPARAISO  IN 
SEP  14 

The  Porter  County  Amateur 
Radio  Club,  Inc.,  will  hold  its  an* 
nual  hamfest  on  September  14, 
1980,  at  the  Porter  County  Fair- 
grounds,  Valparaiso  IN.  Fea- 
tured will  be  a  flea  market,  tech- 
nical sessions,  door  prizes,  and 
bingo.  Food  will  be  available. 
Advance  tickets  are  $1.50  and 
tickets  at  the  gate  are  $2.00, 
There  will  be  dealers  and  com- 
mercial  exhibitors,  as  well  as 
free  indoor  and  outdoor  space. 
Gates  will  open  at  6:00  am.  Talk* 
in  on  147.96/.36  and  146.52.  For 
tickets  and  information,  write 
Charles  Baker  W9SJN.  PO  Box 
251,  Portage  IN  46368. 

WHITESTOISIE  NY 
SEP  Id 

The  TU'Boro  ARC  will  hold  its 
annual  auction  on  September 
18.  1930,  at  the  Odd  Fellows 
Hall,  149-14  14th  Avenue.  White- 
stone  NY.  Doors  will  Open  at 
6:00  pm  for  sellers  and  at  7;00 
pm  for  buyers.  Donation  is  $1.00 
per  person.  Beer  and  soda  will 
be  available.  Talk-in  on  146.52. 
For  information,  call  Walt 
WB2PF0  at  (212)-539-5732 
nights,  and  Ed  WB2IBQ  at  (212^ 
740-4082, 

TYSONS  CORNER  VA 
SEP  2728 

The    National    Capitol    DX 
Association  will  sponsor  DXPO 
80  on   Saturday  and  Sunday « 
September  27-28,   1960,  at  the 
Ramada  Inn,  junction  of  Rte.  7 
and  1-495,  Tysons  Corner  VA. 
Saturday's  half-day  session  will 
include  Phase  I  of  the  DXPO  Pro- 
gram, an  Attitude  Adjustment 
Party,  and  a  banquet  with  prizes 
and  surprises.  Sunday's  session 
will  feature  Phase  II  of  the  DXPO 
Program.  Unless  you  have  pre-^ 
viously  attended  DXPO,  write  to 
Dick  Vincent  K3A0,  Rte,  1.  Box 
230,  Bryantown  MD  20617,  for 
more  information.  If  you  have 
any  program  suggestions,  con- 
tact John  Boyd  W4WG,  8424 
Reflection    Lane,    Vienna   VA 
22180. 
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GET  THERE    FIRST! 
MAKE  THE 

ASIAN 
CONNECTION 

OCTOBER    8-22,1980 

•Visit  Four  International  Electronics  Shows 
In  Korea  I  Japan,  Taiwan  &.   Hong  Kong. 

•Develop  Top-Notch,  Direct  Contacts  for 

Exciting,  New  Far  East  Electronics  Products. 

•$2020,00  Covers  Airfare,  Hotels,  Show  Fees, 
Land  Tranfiportation,  Most  Heals,*. And  More! 

For  details-  contact: 

Amy  Smith  ^ 

COftlERCE  TOURS  INTERNATIONAL,  INC,  ^332 
370  Harket  Street,  Suite  742-746 
San  Francisco,  CA   94102 
(415)433-3072  or  433-3403 

*The  official  travel  agent  for  the  Hong  Kong 
Electronics  Show  6  Japan  Electronics  Show. 

Also,  'isk  about  spending  5  days  more  in 
Tokyo  attending  the  Sth  IF  IP  World  Computer 
Congress* 


The  48  Hour 
Miracle. 


Fram  our  hantb  10  youis 
in  record  time.  like 
two  days  or  less.  But 
there's  more  to  the 
mimcle  than 
Emergen  q'  Service  and 
Cuamnieetl  ShipmeiiL 

Sentn^  pn>duces  the 
hi}{hest  quality  cn^slal 
made.  Anywhere.  Each 
crjstal  Ls  a  wcjrk  (jf  art, 
made  from  the  finest  raw 
materials,  utilizing 
State-of-the-art  technologj- 

Put  a  mintck*  in  vour 
hands.  Just  call  Sentry's 
loll  free  luiniber, 
1-^800-654-8850. 

S  Sentry 

rc\^td  Piirk.  CMckasluL  OWabnim  ':^fi  I  ft 


FAMOUS  BARKER  &  WILLIAMSON 

G>ax  Switches  with 
BNC  Connectors 


MODEL  596 


Specifications 
IPole  —  3  position 
DC        -  150  MHz 
IKW     -  2KWPEP 


MODEL  597 


Specifications 
1  Pole  —  5  position 
DC        -  150  MHz 
IKW     -  2KWPEP 


Available  at  your  B  &  W  dealer  or  write 

Barker  &  Williamson.  Inc. 
10  Canal  Street 
Bristol,  Pa.  19007 


i"!! 


B^W 


FOX-TAN  BO  CORP. 

Box  15944S.  West  Palm  Beach,  FL  33406 


VIsa/MC  wolcomtd.  Mori«y  back  If  not  tctJiR^d 


B-POLE  FILTER  BANDWIDTHS  IN  STOCK 


t:w(Hi) 


•-    M 


SSB-AM  (IH;) 


C4 


v>* 


YAESU 


•FT-TOf/F'Fn  101 


IS5EACH 


*FT  301/FT  7BM10 


•PTMI/lOIZD/107 


FI-*0 1/560/570 


Ff  30*/TEMIKS  l 


KEhiWOOO 


*T5-J10/R.599 


*^f*^ 


S55EACH 


*TS-IM^-«2a 


HEATH 


•  2ndlFSi; 


S5SEACH 


DRAKE 


FOfl  PRfCESSEE  NOTES 


HaC 


GUF  T  Broad  l&l  IF  Superiof  Shape  Facto/ /Uir  Rei  SB5 


GUF-2   Narrow  Tst  IF 


t^    t^ 


JPJ 


+  pdb  w  sm  retg-/s  ^0 


§6Hlg5  l*^        Vtofv  sharp  2y>d  F -  Ph>Q  in  typ^ -  iflO    | 


QUO  ProA*ct  OetMTcir  -    w  pcb  w  reiar   doubi*  t>alancftd  type  S30 


COLLINS. 


SPECIAL  S125  EACH 


EOUALS 


COLLIHS 


*DIOOE  SWtTCHING  BOARDS  available  to  permit  1 ,  2  or  more  filters 
than  those  for  which  manufacturer  provides  room  SPECIFY  make  and 
mcMJeL  Single-  f  i  Iter  type :    $12  Airma  \\  pos  I  pa  id 

Dual -filter  type:    S21  Airmail  postpaid 

Fiar«li  midinis add  4%  (sa«&taiii        (FOREION  ADO  $3  per  ^v} 

BROCHURE  ON  REQUEST 

D e afer  ^ n  q u i nes  We tcDrrrtd  t^  323 
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8  0   0 


2  2   8 
4    0  9    7 


Ivta.  i0m>(^  £ci4C(ema^ 


16  Channels 
30^54  MHZ 
140  180  MHZ 
410-514  MHZ 
Digital  Clock 
Date  Display 

110  V.  AC  or  12-16  V.  DC 
1  Year  Warranty 
Seek  Rate:  Fast  lOch/sec 
Slow  5  ch/sec 


AT  THIS  INTRODUCTORY  PRICE 

INTRODUCING  THE 
JJX.SX-100  SCANNER 


BRIGHT  GREEN  9  DIGIT 
FREQUENCY  DISPLAY 

Ext.  Antenna  Jack 

Ext,  Speaker  Jack 

Large  Top  Mounted  Speaker 

Mobile  Mounting  Bracket 
Scan  Rate:    Fast  8  ch/sec 

Slow  4  ch/sec 
Scan  delay  time  variable  0-4  sec 


HURRY 
ONLY  102  UNITS  TO  SELL  AT  THIS  PRICE    ALL  UNITS  FACTORY  FRESH 

Mfg.  List  $399.00  UNBELIEVABLY  PRICED  AT  A  LOW  $179,95 


Q  CM 


IN  1970  A  COMPUIIR  THIS 
POWERFUL  COST  $125,000. 
NOW,  TB4  YEARS  LATER 
YOU  CAN  OWm  IT 
FOR  LESS  THAN  $1,000. 

Hq%  only  has  iti«  p^iC9  or  con^pui^rf  com^i 
^H^x  wrtfun  Hie  teoch  of  ft\cy^%  oeopie  tr>e 
coffipiAefS  itiemseives  rnove  improved 
romatlccibiv 

Wilfi  ttie  A(tin    800"  iPef$onoi  Cornput^r 
Svsl^m  You'll  D«  nunnmg  progfams  voufs^i' 
in  |ij$4  o  few  hou^ 

*y  II  bo  ob4e  to  evaiuofe  yOn*  mvestment 
oplioni  wiin  conrkiervcs'  Organu©  your  forri 
Ny  tinoj^c«&  Si>mpi4fv  o^i  $ortt  c'  t>oohkreepmg 
and  occoLfntirtg  oc^>viTies  Ana  fiove  entiJen 
run  pjoying  computer  games 

LIST  S999    CALL  FOR  PRira 


NEWSHURE444D 

Dual  Impedance 
Normal/Vox  Slide  Switch 
Adjustable  Height 
Mfg.  List  S90.00 
SAVE  ATONLYS49J5 


PANASONIC  RF-4900 

General  Coverage  Receiver 
List  $549,95 
Ours  $399.95 


KENWOOD  TR  2400 

2  Mtr.  Hand  Held 
144-148  MHZ 
List  $395,00 
CALL  FOR  PRICE 


CUSHCRAFT 


ATS  34 

ATV-4 

ATV-S 

ARX-2 

A  3219 

A'214B 

A214FB 

A22SFB 

A  147-11 

A  147-22 

ARX-4S0 

A-14410T 

A-144  2DT 

A-432'20T 


4-Elerrtem   Triband  Beam 
40-10  mtr  Trap  Vertical 
aO-10  mtr  Trap  Veftlcar 
2-mtr  "Ringo  Ranger" 
19-E)emerit   2-mtr  "Boomer" 
14-E(emem  2-mtr  "Boomer" 
t4-Elemsm  2-mtr  FM  '*Qoomer" 
2B-Element  2-mtr  f  M  Power  Pack 
11 -Element  2-mtr  FM  Beam 
22-Elemant  2-mTr  FM  Power  Pack 
450  MH£  ''Rtngo  Banger" 
10-Eiement  2'mTr  "O^car"  ant, 
20-Element  2-mtr  "'Oscar"  ant, 
20-ElemenT  432  MHz  "Oscar**  am. 


S  219,95 
84^5 
89 .9S 

32.95 
74,95 

56.95 
56.95 
179.95 
32,95 
95.95 
32.95 
39.95 
56,95 
49.95 


HVGAIN 


1&«BA 

J04AA 


1 
10 


1&1 

ID  lK-20WQu^ 

'~L,ang  .tartn'  POM  twam 

Lmg  Jnh'i"  ISW  lH«m 


IIHT 
ItJiVTiWa 

i4«vam« 

1I4VQ 

14ft  Nia 


3iD0 


LOWEST  PRICES  IN  THE  COUNTRY  ON  ANTENNAS 
HY-GAIN  -  CUSHCRAFT  -  MOSLEY  -  HUSTLER 


114 

L*  1 

THSDX 


5  el 

*iW\ 

\m\ 
%m 

tw%    iCTM-tWirTi 

fiilun  faj  biBm  fttpnnH 

3*0-1  QW  Tf^  vfiTicai 

AodI  Moummfl  fc4i  l^vtt'UHl 

80  lOM  Trvddoublfll 

^  ■-!   IIM  JHint 

a«4  Ml 
BgLlO-15'20M  Be^m 


IMJB 
7?49G 
J3tl4fi 
199  95 

74i» 


14  9B 

ISt.SB 
149.^ 


isl 


119^ 

iras 
71  i& 

34  96 

269.95 


MS4^ 


We  Export 

ALL  PRtCES  SUBJECT  TO  CHANGE 

Communications  Center 

443  N.  48th.  Lincoln.  Nebraska  68504  In  Nebraska  Call  < 402} 466  8402 


739.fl5 

laggs 

ST  00 
34» 

B9  9& 
49  » 


<5  9S 

199.95 


master  charge 


J 


tf^  Resder  S&fvice—S^e  page  f95 
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Electronic 


CATALOG 


^  ^  i^    PALOMAR  ENGINEERS 


RX  NOISE  BRIDGE  $55  00 


VLF  CONVERTER  $59,95 


*  Lum  n»f  trvn  ntwf  fm»  *t\wmt 

'    FtfKF  lit  rtlignji^l  'rCQHfnLf 

1  1B0  MMj 
«  Kit    -  £tf 


"  C«i«*riiviFitie«f«n  NtpWHiiaiif 
I J  LF  IfMriuil  biM 


LOOP  ANTENNA 
Loop  Ampl»fi«r  $67.50 
Plutt-iit  loops  547,50  ea 


iaifli«<  iHiil 

(WWVt  lv«f| 


ALL  BANDS  PREAMPLIFIER 
S89.S0 


•  Ti 


TMIff  1  I  ft  M  UHl   CtvtiT  All  JVJliur 
IXMI  1ED  IB  E  fl^fftn   AH  IlWlmlhf 

Fit  iKftvtfi  W  ffiBiifii0i' 

i^fs -M  MMiiimf 


EJ^ctrofik 


599  VHF  model  4362n40-i&o  mhz) 
S99     HF  model  4360  \  is-  30  mhzJ 


Model  MQ  II  %2^^ 
fwiih  fiAluPi)  I32S 


^^^  MB  li  prowrtiet 

*  ■  '  iFt^pwlance  matc^t-fig  *tyia*-inuni  pow«r  lr»(^tf*  to  Jint^nni  '*C< 

1  I  ■,    lint: If  cawraf^B   ■*  &  fD  in  MM/    *  Ptf^r^ .^inn  tuntnq  ot  sn^  mut  'i 

ihjvf!iiingiri  Of  tongcf   *itH  SWf*  ot  t  ■ 

360   r^ilKJOut  *C>pf  JOC  *ati  SdJun  Pot  ifw.n  lesq  jmrnn^^ 


BW 


Barker  &  Williamson 


5  -BAND  TRAP  DIPOLE 
(80  thru  10  Meters) 

Powftr   rfttttd   2  k    WPEP^  mp- 
proft.  11D  ft,  mp^n 

Cornpleie    With      y^ire,    lfji0s^    end 
intula^Tiurt^   so  it    RG  S/U.  I*t_  359 
cpnnectiCH',  hmavy  duTV  carsTalLtrrm 
rtum     and      iieafiie     cantw     con 
n«»ctor 


4  .      . 

"I     in.l,  1  [J 


Prs-assemblttd: 
Modal  370-11 

Kit  lillutcraiKfh 
Model  370-12  -  i54.§5 

Hy-Gaifi  R££L  TAPE  PORTABLE  OIPOLE 
fof  to  thru  ao  Meters  Model  13TD 

['  I ' 


THRUIJNE 
WATTMFTiR 

Ml":. DEL  fl3 


S^ 

1 

n 
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It 

tt 

IM 

IB 

•^ 

•mr"' 
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1.P 

■-^t, 
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« 

'■  »■"• 
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r- 

v-nrli» 
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^ 

•^t. 

1« 

1(l>»«Hi 

iV^ti 

mm* 

mm 

«u 

.'-^1  m.  H>  I 

JiyMt 

,"%»•■ 

l-Vi 

l*^ 

**r 

iia>  .JIM 


Kin 


0*'       "hT* 
Miji-      •ijL'ri' 


EPti^mvnH  lT#hl#  t  >  2  30  MH/ 
El9m«nTi  iTitile  H   ?^   1000  MHf 

Carrying  ca4«  ^Qt  Model  43  ^  €  «iem«nts 

Carryinqcftu}  for  12«H«rnenn 


S13S.0O 
SOiJO 
42J00 

2aoo 

17J00 


RFAD    RF    WATT5    DIBECTLVt     (Sp«-ifv    Type    N    Or    SO?39    con^ 
n«ttitori>  0.45        23O0  MHz,   l-iO.OOO  V\i^\t%  ±5%.  lo^  inf#rticn  VSWI 
1,0^    UlequoJIfrc)  econcrny  and  flaJtibjtity.  Buy  only  tKc  e>erri«^tfj 
overtnq  your   pr«s«nr   lr«gu«ncv   And  pov^fSt  nvtds^  ^dd  eHita  rorvgi 
at<f  ii  vour  fgQuirfnenni  eatoana.  


TWOMETER 

CRYSTAL  SALE 

S4.50  each 

Limjited  rDttxifirng 

stock. 

itandgrd  •  Icom  •  Hfath'kii  •Ken  ^Cle^g 
Eng   •  Dfake  #  And  Orhers'  


Reg^ficv  •  Witson  •  VHF 


Ifj    littr    hijilh    iifij 


ii|lj4  hi  t 

-         Ir   • 


.UiJM»  l|>l 


111  MHii|filM4  fItikJn 


ji^trd      Ml     4  i  (|ta 


■;..lr.     J 


I-   I*. 


Sae  bick  covfir  for  specfjtsl 


Hl-Q  BALUN 


•  Foe  ftipotn,  yags  inverf«d 
VSfTS  ft  EloublMs 

•  Hepldceis  center  wisulalof 

«  BrOftODanded  3-40  Mhlf 

•  Smiill.  lightweight  and 
WfCitherpfiM* 

•  1 1  iwipeftance  rafn 

•  For  lull  legal  powpf  an<l  inorl? 

•  He*OS  eirfTiinSle  TVr 

•  W*h  SO  339  conn«lor 

Van  $i0.95 

Gorden 
Engineering 


BANDPASS  REJECT  DUPLEXER 
DPLA  144  FOR  144  174  MHi 

Also  jvaMiPlc  for 
54,  220.4^0  tAHi. 


S47^ 


WACOM 


UNADILLA 


GNAL  THE(S)(L|3il?^'-'*^''^ 


$^495 


lArtB  V^AIH 


KEYCO 
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ATV'I        riH  PiNnii 


LHt 


•tH 


DElOIFTIiafti 

UIX4I0    43lt4S3MHL  Fii^lFV^^ 
FWCTtCKIIHl  AIM 

A|4Bh        ItodbPl  lt)9  IM  Ein  AM;.4 
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'•^  Ot>#WTifl  ATI  V«  34nri  , 


>ini  unwii  IIM 


•!  MTfhlriiprHH   ^iImiiii*^™  "jI    ■   M>lS<t  lp»»d  Vlf  I 

I  ^   Vi^    1  &>-    Bid  TQtTi    KDl  iiilPMi  1 1  thi  ^11    m 

lil4B«'^*f   -VltolHU  diUp^     tiki  Mnar'niap   n^ 


'Dm«i1> 
I  »4  !•»  W  ■'  Ita  «f«4  PnM^A 

WtA  wiirf  kM-sif  *l  'f^nif  4H  W 


ATB  54 


Th*  fyll  powaf, 
full  p«rformance 
ZO'lS^IOmbaoRip 


Enfoy  ttie  thrill  of  working  rare 
DK.  tncrease  the  ple^ure  of  your 
dsilv  coBtacis  with  A3  imerference 
raducir^g  front-ro-btek  ratio.  Uw 
your  linear  arnptjfiar  with  confi- 
dence with  our  new  hfgli  power 
Jraps. 
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■  FJ  IHTHaDUCKS  TME 


MCIAH  grandmaster 

HE ¥V:  MEMORY  KEYERS 

At  $139.95  this  MFJ-484  GRAHDMASTB) 

menury  keener  givti  you  mun  fe^tu;«^  per  dolaf  timn  any  otter 
memory  leyi f  iVMbM  -  nd  Hnc's  Why  . . . 


I  ': 


tmi 


AitvH 


MfPMORVKEYEfIS 

nwM^n  phd  i  lOQ.  75.  50.  or  3S  chvacteir  Ai^$$4gL  139J95 
MF>4fl$            Gttncttnntfff  Mnnof  v  Kever  Foin  l^ot  i^  and  two 

IS  ch#*ci**  nwiugii  S895 

Mf  J-4fi1             GrandimvitiF  Memory  Kcysr.  Tvwi  50  chvactet  messagn  7SJ5 

HK-t                    OptiOfHi  SqvMvre  Kty.  2iil5 

f>RO FEASOR  MOUSE 

MFJ-4  to  f^ofusor  Moth,  RtmlcKn  code  QcncniiDryitever  Mof«  cod* 

lull  f«aliirt  C^ti;  k«v«.  ipntd  rBoctaut,  deity  for 

lIMCmg  Itf tttrl  up  I<3  thtW  SKOfKft.  t4§ JS 

TELEPHONE  PATOlCS 

MFJ'6^4  Cf i*p  d*J*  profetfional  scmriding  dudki,  Vi«  metiEF  foe 

mcKiiiorin^  |iiii#  Jeml  and  tor  nulling  lor  msxFmurrii  sflfufaiior 

of  [r  MnMfyittir  vrd  r«rciivfrr,  e^ity  palch  ini  pdtcit  out 

coofiKlioni  ^  9& 

MFJ'620  SiHTVt  ill  MF  J -C24  vxccpl  without  meiejr  49.95 


$ 
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95 


MFJ-40T  QRP  TTarsmliler 

WSCELLANEOUS 

MFJ-30?  RF  Nolle  Brldgfl. 

RttcAHwor  PrMirlectcir. 

Fraqu^ncy  Standard. 

ORPTranamnlnr. 

Corn  pinion  OflP  Vf  0  for  40T 

Codtt  PraciicH  OscillatDr 

Optional  Teltigfaph  Ktv^ 


MFJ-1030BX 

MFJ-flOT 
MFJ  40V 

CPO-B&fi 
TK-&E6 


1J6 


»49''II&A 


L&l*  &30ill 


LSP-^ZMX 


SPEECH  PROCESSOR 


MFj-525 


LSP-&30aX  II 
LSP'S20e^ 


II F  SpMch  PtoettttK.  Plwgs  )»tw»n.inicrDi>hDine  end 
rig,  pDwvFtful  mtur^  HHmding  ^peedh,  Vu  met^r 
<Ot  iidjuiltn«Ai  fff  procKiln>g,  4  p<in  mic  ^ick.€  dB 
mon  jwirogv  SSB  powet,  use  W'rti  ffiv  rig  and  any 
rnic,  puih  button  anH3tf/bv7>H3 

LOflHltwnic  Sfwech  Processoir:  Deluxe  modBl. 
Lo9(ril4ifntc  SpsfcJi  PfocssH'. 


119.9& 

S9.B5 
40.95 


$ 
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Sill*    Bf    ih*    Sfl    «Mitn    urin    CUMnS-»43 


tf»ir  iofW:  tfc^' 


ELECTRONIC 

MFj-aOMtC 
MF  1-404 
MFI.402 
MFJ^400 
WFJ-^40a 


BY-1 


KEVERS 

DaliiM  Kwer.  Dof  «nif  dish  inenory^ 
Esocw  K«y«i .  Ouilt-ifi  |>Mfc0e^  iilfiK  «Ktfas. 
Econo  Ktyif .  BuUt-fn  pwkfi*. 
Se^no  tUyv,  €xf*mii  Key, 

N«w  [MuH*  Ekct^oiTic  II.  Miaed  resdcHit  rf^ter,  sodtet  ta*: 
M«ntw,  rvKktrri  coc^  ^neritor.  l»Yt»inl  8044IC  lixyv 
eh^  (kit  and  diih  mtmcirv.  Up  m  50  WPM. 
@wv±wf  Odun  ltfni:ilePMdles.Hiewv  steel  ban;  flon-dcMj 
f«it 


44.95 

4^m 


30  JO'S 


MFJ  ENTERPRISES 

DELUXE 

Versa  Tuner  I 


MFi-ge4 

MFJ.9S2 
ItFJ-OSI 

MFJ-S63 

Mrj-9et 

MFj.049 

MFJ^SMIB 

MFJ-940 

700-00  T  4 
MFj-045 

MF  1-044 

MP  4-943 

MFJ-90t 

iwf=j-goo 

MFJ-ieOlO 


Otkiu  3ttW  Verv  Ti«v  IV.  SWR.  fomard^cffactid 

w«nfnittf  4  ^t  tinmeter,  iMiflmy  load,  arreenni  sMiiidli^  taalun^ 

3I(WPEP 

3ltW  Vfrm  Tyncr  tV  7  postikm  intSM^s  iwitiiT.  tulwi. 

3kW  PEP 

3kW  V«r»  Turvf  IV.  SMTR,  ianvwilTvHea&d  wtttnwOr, 

tLllun,  3ttW  PEP 

34tV^  Versa  Twwf  IV.  Buitt-m  bilun.3)iW  PEP 

1 .5  kW  Veru  Tuner  II L  SMfR,  forwvcl-rflfkctstii  wanm«t*r. 

0  pout  nan  Antenna  fiwiich.  faiiun.  IJSItW  PEP 

1  .5kW  Vift^  Turwr  111.6  pt^tHin  arrEBrina  milch. 
iaikift  im  tulanced  bnA.  I.SkWPEP 

Deluxe  Verwi  Tufiir  II .  Uhlnutr  vt  antenna  tuneii  S^R. 

dummy  load,  forward-ren^cted  w^ttmetef ,  front  pane^i 

•memfH  iw»ti±.  baiurr.  300W  outpuL 

Vena  Tur^r  II,  Improved  model  with  SWRTwcttmeter^ 

•nienna  iwitch,  balun,  motiik  rrtouTTting  brackcet* 

300W  ouiptiL 

Vifti  Tunet^  II ,  SWR/wdttrnflt^r.  Antenna  «wjtch,  no 

btlun,  no  mobile  mount,  3O0W. 

Mobile  nuuni  for  MFJ-040 

Veru)  Tuner  II,  With  SWR/wattmEtar  ffnrf  mobfle  mountffig 

briiclt»tp  l4H  S  po^iOOn  a*H«ina  Ji^ttch,  300W 

Verii  Ttiner  l^  W^  BFttenna  switch  and  inobfletnDuntlrvg 

bricktl,  \n%  SWf^ /wait meter,  300 W  ouput 

Vena  Tuner  H.  Leh  SWB /wattmeter,  antenna  swuch 

mciinling  br^k^l:.  300 W  ouEpui 

Varsa  Tuner  MBtcbes  anything.  Coax,  randorn  wires. 

balance  llnat,  2D0W  output. 

Econo  Tufler.  Matches  toa*  and  randoni  wires ,  200 W 

Random  Wire  Tuner,  For  random  and  Icrng  wire?,  200W 


tOSJS 
190J5 

te9.&s 
tmMh 

140^5 

79.05 

BO  Of 
3,00 

60.95 

mBh 

5995 

49.95 
39  95 
29.05 


24-HOUR  DIGITAL  CLOCK 
SOLID-STATE 


29 


95 


24  HOUH  DIGITAL  CLOCK 

MFJ-101  24  hour  difitai  dock,  totally  »)lki  stsm.  .^"  blue 

diipLev  ^^*^f  TS-811ftkSK  ID  time,  lodk  function 
fOMMnTi  accidenul  (tit^^etljnfof  ttmeL 


29J5 


Tlitu  HFJ  Kttvc  tMHv  in  \tm  mutt  tbpicd  in  tn^uitrf. 


•I  I 


i*>i^«,ir  », 


SSe/CW  FILTERS 


MFi-TSl 

MFJ^TBl 
IIFJ-73t 

IIFi-730 

DVF-3SX 

58F^?BK 
AC  Adap^r 
CWF-^PC 

S8F.2PC 

AC  Ad4pier 


Oiial  nmabi^  SSBfOH  aciive  fitter  Skprul  Enhancp  II. 

2 fiqrt*  lirniilef?.  nifjvti  fof  2  n^,  llOVAC of  12  VDC 

Tunab^  GS&/CW  active  filtirr  StjFul  EffhafHer. 

nOVACof  12  VDC 

Super  OUfSSB  Fittv.  2W  amfHifier,  nro^  tirmten. 

«rwun  fv  2  rip-  17VDC  or  I  lOVAC  with  optxmaJ 

ACardepliBf. 

D*»uKe  Supef  CW  f  ittcf  TN  ampHfier,  12VDC  or 

1 10VAC  nith  optionai  AC  t^afymr, 

Sucwr  CM  Filtif 

Scnqb  S«Jeb«nd  fitwt 

12  VDC.  300  m A. 

5«TM  «frir«d  and  tvted  PC  board  b  in  CWF-2BX 

with  i  position  fwrtich 

Samm  wirefl  and  tH»d  PC  htmd  el  h^  SBF-2SX  i«nih 

4  potitfon  mnttli 

6VOC.300mA 


79  J» 
59  95 

S9  9S 

44% 
29J95 

199S 

1995 

7.95 
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mRH 


$99  VHF  model  4362  n40-ieo  mhzJ 
$&9     HF  model  4360 «  i8-  30  mhiJ 


n^  n  tf  ftc  lirdTiFTici^lLi  for  mc^uiiiiif 


^itl^wl  IihiwIl  ttUi  j££murt|  lor 


ilMHfl 


HITACHI 
OSCILLOSCOPES 

SPECIAL! 

15%  OFF  ALL 

HITACHI  SCOPES 


THRUUNE 

WATTMETER 


MODE  L  43 

El«mvnn  ( Table  1  i  2  30  MHz 
Ei»m«nt£  (Table  1)  25-1  QOO  MHz 
Carrvingc««ft  toi^  Model  43  &  6  «l«mervts 
CarrvinQ  c«4«  for  1  2  «1«ma<nti 


raj 


I*W1* 


SX3Sj00 
5OJ0O 

42J0O 
28JD0 


1MU 


READ  RF  WATTS  DiRECTLYl  fSfJecrfv  Type  N  or  S0239  con- 
nectofij  0.46  -  2300  MHi.  1  1 0,000  Watts  tQ%,  low  mserilon  VSWR 
-  1.0SL  UneQualled  economy  and  f(«kifairiiy.  Buy  only  the  elementls) 
covering  vow  tir«s«fit  frequency  and  power  needs,  ^dd  extra  ranges 
l^gcer  tf  your  r«quirem«nt£ expand. 


U 


ALLIANCE 


AMPHENOL 


en 


T 


S^MOtS  »  -  m?  COMMBCTOM 

w^aihrfjsto*]!   ciPtinaetoffi   wtlfc  tMHaiwi  « nun    Itit 
quirh  dkae  UDficE  I  «!|>p|i{llrjlJ£iEii. 

u-citntilt  mmrhtn*ti  fmni^nHi^,  SphrtgLi  u*  rn4'(1r4'<t 
t?«rYll*um    '■•?i9p«r     AU    p4vi4    ^n    lurn    »r«    ANlTMn 
plitfdf^l   tq    «^«     ^uu   4;i»nMct4iri    tful    e*i\    Uhr 
emiitunt.    hpfidling,     hii^i    l|<RtD#r|i|uf*t|    gn^   r«^it 
dbniitin. 

PNC      SULKH?:^!*      RECfer- 

MbIi-i     wLlh    dnv     ttNl'    rSiJit 

a*fC  1U>  to  Ulir  IF}  ADAf- 

Addptd  Jinv   ANt.^  I^e-h   to  uny 

UJlKjaUn.    M.iia 

l>i:>CiB1..E    MATK     ARAFTKH 

f|3-a77^JNCi       lictni       iTiKuptlFiR 

nniA    Af^    irfr    uitrtiiit-    I'i'n- 

nucU     S     fcmiJa    riiTTHl'i.inp  UU 

•2,73 

JACK  ADPATKN  flUfr 

pAN'iL     K  i'c:i-.rT  AVi,r 
j!3-]1t-a«!i     Mtrmi     Muunu 

dJmttirlrt  tt  Lhlr    1 1  .  J  T 
FAMrL       RKCKPTACLf 


Utt-7U 


5in4|^  and  duj<  trie*.  t%  «nd  30  MHi   AJI 
1o«i»   lH|ii-  WASiinnty  HkUctiii  atciilotCDpn 
cm  buiN  to  fknundin^  Hirjchi  i^^iMlitv  "ttj^ 
urch  and  an  bachvit  bv  '  ?irw  worrintv. 
rrMfv'rr  4ble  1i}  mt4iuie  wgriili  at  Itjuw  e 

ItV  j  ipKifidjUfori  you  wqn'i  fmd  on  iny 
ath«r  IS  or  30  UHr  icepe.  PHn:  Zivbt 
iTHMJuldtwo.  lijc*  ratition^  front  piKl  X  Y 
operit'on  far  Mt\  fovt  icopt  modieh.  «nd  l^fO 
iwmp  mtgnificaiiCHi.  Arid:  tiai^  30  MH/ 
oscitlauopn  afkf  trtiefrul  ikjn#l  dtidV  lin?^ 
Faf  e^w  ot  opcr«|i<ji^,  furic^S^Oftalty  reUtrd 
conimPt  mw  ptNiped  mio  ihreti  littxk%  on 
ihe  cpfof  €i9d»d  front  p*mL 

•  V~302  30  Ml-tf  Dull  Tnoe  iB^O^Q 

•  V^aOl  30  MhU  single  TiaCB  i«70^0 

•  V*1S3  IS  MhUDialTfaoe  S€25^ 

•  V^15l  15  MMJE  Slrtglt  Trace  S490^ 


S99,00 


BMCif  I  Tff  I'HF  (Hi  AOAr. 

L'll^  j:«eli    I?  ^ 
f  U  !^  H  - 1 J  N 

ihivKicd.  aptnN!*  ot^Q  ■<'  d'tuii 
fit     «m     ffpma>r     rvfiiivntkn 


LEGHTlll}4Ci        AHRkSfOII 

tffJA.i'!        4J|ri>Uukf       f|#m#r' 

»4tb 

^ft     t   !!■■  &■!»     i|M#4    f<>i    4fM4H' 

_!-«■.,.  aII<3'B«  trarlh  4if  rafafet*  In- 

■jur  FAMix  ■rcEFTACi.t 


Huasit 


rc-«i 


HA-^yFUli^ 


FVN  ifiUwFcjji  XK,  Ii  madsali 


Our  rt^itDotB  CRVJ")  unit  rs  "out-d 
Bjtjht"  when  JnstaJI^.  Oul-dl-algiil  m 
;  ■■HoroMncej  loo. 


HD-73  HEAVY^UTY 

ROTATOR 

with  exclusive  Dual-Speed  ControP 

FcNT  ifitennA  up  to  10J  sq.  ft-  of  wind  kud 
ansa.  Masf  sjppoft  bradcet  dangn  permip 
tfiMV  canterBr>g  and  offen  »  posiftiw  drive 
im-iUp  iCHMxtn.  AiitiMm.xtic  br>k«  oct^nn 
Cuthom  itppf  to  reduce  inejiift  str€S3ef. 
Uitinriit«  conwal  unii  fiatufies  OUAL-SPEEO 
fu^atkjn  With  on?  TFifi^^fxiSEtian  iwirch. 
SPECIFICATIONS:  Max.  wind  load  bending 
moment  -  lO^QOO  in.  lbs.  iudK-ih*uSit  over 
lurnJngL  Staffing  torqiuie  -  4O0  i^n -Ibs^.; 
Harckn«d>  ste^l  dnve  geari,  Bearing  - 
tOO-3/B"  disTnerer  (hardflfwd),  Mei^r  - 
n'Arionwal.  t^ul  band  {back-fi^htBiK  There*5 
much  J  mLhtti  ffiore. 


CD.E 


Two  NEW  Rotors 
from  Cornell-Diibilier 


TAIL  TWfSTERTM 


HAM  IV 


%l^iiHfjm 


{» 


r  b .  « I 


lA       ■■■It' 


sogunsM  IMvMiuft 

■  NC  AtdijtK  ADAmft 
tJ  -CVt-lU  U(;-9H  A4tpi» 
uiT   HNC  vt«i  Icri   ntfn  *ti^ 

■  Nc     t^Lt     AyAfrtii 

B.<iiC    p4hp  M    314MJ1M  «f 

•Hfevir  fm^it  SNC  Ltpr  if  #  ■ 
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uc-aaa 

y — 11-^ 


Aod  iKiw  titere's  Superior! 


TJifE  first  rm 
-!*  the 


■■wP 
-ida  to 

:^t>4i4E^'  Ol  4IIf 
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Price 
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PRICE  LIST 

Descriptiofi 

Fo.KK 

Ail  iMnd  dttactor  w^etf 

conajnad  mtvl  Arisual  livm    $  i  Qg  ^jq 

Fov  KK  (RWl 

All  band  detector  w^vmuA 

control,  wvtBtivofCFf 

Super  Fo* 

Supar-Httcrodvne  vmmm 
radar  wwnuig  sytttfn 


S199Q0 


2299  9^ 


■  For  the  New  Super 

Com  muni  cat  tons  Anttnnat 

■  New  Tftickwall  Gasttng 
V  New  Steel  Ring  Gear 

*  New  Metm  Pi^nion  Geaf 

*  New  Motor  Prebrak« 

■  New  Super  Wedg«  Brake* 

■  N€W  L.E.O,  0>ntrol  Box 
■Safo  25  Volt  Operation 
Oefigned    fof    ttie  new&st  of   the 
kit^-si7e    communt cation^    ani«n 
nas,  tho  TAIL  TWIBTEr"^'  is  thi* 
ultimate      i<n      antQi^na     rolat^onal 
devices.    The   TAIL  TWiSTER'''*^ 
starts   witti  a  deluxe  control  boat 
featuring  4>naip  action  controls  4 or 
t>rake     and     dir«cTtonal    concroEs. 
L.E.D.     indic«tOf(    iignai    rotaTion 
and    brdk«    op»«tion^    while    the 
iltumtnat^d   meter   prouides  direc 
tion     rvadout*    This    n«w    com  rot 
box    couplet    to    the   nciivest   bell 
rotor.    Using  the   time  tested   bell 
rotof  pnrMiiple,   lite  TAl  L  TWIST 
ER^^  ts  a  brand  new  design  with 
thick  wall    castings    and    sim     bolt 
aiisembiv      A    brand    new    motor 
With    prebrake    action    brings   the 
antanna   tystenn    to  an  etsy  stop^ 
while    the    massive    tquare    front 
brake  wffJge  (och.ii  tHa  assismnblv  ^n 
place.    A    new  st{iini#ss  steel  SPur 
gear    system    provides   final   driw 


Into  a  new  steel  ring  gear  for  total 
reh{ibility>  Triple  race,  136  ball 
bearing  assentbly  carries  dead 
weight  and  nnaintajns  horl^ontaJ 
stability 

An  optiona]  heavy  duty  lower 
mast  adaptor  is  available  for  light- 
er loads  with  nn^ast  mounting. 
Price:  $279.00 

Th*  NAN?  IV  sets  new  levels  of 
performance.  Snap  action 
fwttched  wedge  brake  and  rota 
tiCKial  controls  brings  pinpoint 
accuracy  to  large  directional  ar 
rays  Popular  in  comrrmj  ni cation s- 
A  new  rrvotor  prouides  pre- brake 
action  to  assist  m  s^lowtng  dowA 
rotational  rness,  and  the  new 
titicker  mredge  br^ke  offers  ffv 
mronger  lock  in  phase  action.  To 
take  full  advantage  of  This  new 
design,  the  HAM  IH  is  designed 
for  m  tower  n-iounting.  A  new 
optional  heavY  duty  lower  mast 
IKfapfOr  IS  available  whan  tKe 
MAM  111  is  to  be  mast  mounted 
with  smalter  arrays-  A  stairiless 
steel  spur  gear  system  myi'tipHs 
the  torqrue  into  rihie  dual  race  SB 
ball  bearing  support  assemblv 
atsuf  ing  years  of  troiible  free  per 
for  ma  nee.    Price:  Sl89>00 
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flH€0  BTINBIR^    VHF/UHF  Antennas 
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Ham-Key  A  Hmnce 
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MA  IIHIMiill    etr  tccfimi^lrlh  iluif  b«ld  ilpWtf atirt    vIlK    M    Udri<Kl    !•  •HiWP 
&I    t  T1'*»^|.     1h"    *   f    ♦'in   i^   qcllinn*   llKHinhl     ■     ^uiwpl«ll   1q   Ihl^B    Iff   A 

4h^i["uiTn  <Drw^4  iMtr  n  ttat'wi  em  (  tnrfi'i  I1iri»i>|h  tfw  i^  •<  (mr  mh- 
ineBd  «i«mf>nn    t*w  haivy  duiv  'ST>nM>'  tu'iiruclidiit  n  uad  4hnHi|fidwt  ai 

■Ml  OM  WMinnj  will  n'ICli-ClJhd'  tW>  mph  p4U'(  M-Ind' 4(MB1 

th>  4  B  mUiiI  ib   piftainril^  un  Ihr  i^niri  TnJil  M   riMp  >li  hhldM  M  dthtli  an 

CVfItU  tllUI  ttdt^l^  llfMfMli  up  IPM  mAI  la  Ar£  ^ntf  3  incur  VHF  EmJrniMl^flHI^IlMI 
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SPECIFtCATIOWl-  A«3 

tUcrmcfcL-  mpchanie;^l- 

I'W^W'l  CJAII                     4  I1lllll<rf  1^  ^H         tJlhlrlt  L  lO^flM  10   Ml 
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Tiirnino  lli^llui  A   I   W 

Md-iiihiiin  !iail«L;A  Jliiri      4  "tli  m   rr 

Hit»A  L  Ci^l  41  «l^  M^N  4 J  llik 

Vr-iDhi  3.1  i  ini 


P-niiii  i-hUi 
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Eh  HftMJ.       BlTiHldri    I  !ifll( 

7  nuinrx  37ilQ 
V.y^k   lAJtlnwiiinl  H    Ml 

Kdir  F'Dtnr  ficwn  VVjftlh  .  i^D^tDS^^ 
iMKlnldil>.     fl  nuiiii&a  1(1^4  H^E 
Jr^lDEHIt  144  ID  14^  MHi 
ImiUllli/ltit  BT^JIhlFik 

UalEhln|£viiiDin    Ad||iiidily  C^iinini 


dTPhlQIH  A  1   \\*   -pfKNJiPTKtN 
flM  khhIpI  tMlWP  A   1    I/-4  W  4-  1HI*  llliilllHI    I   1t'4  4rl■1*^  113a  Mhj?  nigN  pw 
Ihll'mHltv   Y4VI  Hnifn^ll  iQll   Vll  m  MH4  44«fMI«4Mi*4ivn  iiiAfc    C^'ii^rwH  1Q  t^ 
nUiu^lvj  ^   ■ilPvi   IM  MFlHitl-tt  llfi'll^lIlkBJ  plwHI,   A\m  A    i    \M   n  jrlK^rlibLa  liw 

QstJApi.  i«|m<hBi.  E»i  w#«ij4  L«tniniit4iidH4«i  frkrti    InL-qFiJcvriiiif  ^K^  SfuHiif 
*Wtm   l^^^l^^  **^mmrit»,  Milim   h^F  ^t>ui*1  lit  ItMM  #Wimi<H^.  Il^  4Til'FnnF  fwilf 

M-iMtKltml*  im  mi^i  ^I'lik  liiiili  i)t\ttt¥  1/1."  iTB  nni^iNoni-  A  »vw  ■0»TJmrn« 

•lllllh-l<i  tVI'ill*  Mtll-itt  4  Ul-tt   V  EfV  It    ■«>(  l^pnw^  ir^'llKl  ll   1,H9  HMlttI 

sn4:<Fit;AT4aN«  .  a  i  t/i 


CLIBtliHAi  . 

Fdl  nUi  IF  r.i|l|>  ■JHtW 

■  -hr'i  ill  Uiiih  H^iiii  niii 

V  *,</m  i,ifrpnindii*H<  I  a  1 
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n^iiPw'hiH  ^;ri  in  yJUMHf 

[ililNrJaiiiii'  M  mhirn 

WiifHi^in  i^MKii  A^|)f III  Hil*  Q  iMimi 
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slinky 

$39,96         * 

[slink  Vl  $43.9$  Kit  A  LOTfll«ntafifv 
|in  9  LITTLE  «p«ca  ISJflw  5linNv@di(wl«' 
Aflth     hk^icaJ     tonriinf}    rwdifllvft    a    fioocl 
lignal  #i  I/ 10  ivavilnngih  I  arm  I 


'^m*wm  ft*  MMJJV 


^*  t^vi 


l^'w*m^ll 


'  -!*>»  ikbt  14  Ik  I 


■*i  t*  -'f 


.This  «l«ctrk:«1lv  «mall  dO/75.  40 
I A    20   metef  antenna  operates  at 

any  tertgth  from  24  to  70 ft.  •no 
lexira  baliin  or  transmetclit  needed 
ppfiable  -  A'scts  &  »tor«  m 
immuias  •  srnan  ftnougb  to  ttt  m 
[attic  or   apt,  •  lull  legal  power  • 

\<tw  SWR  o^ar  com^leta  80/75, 
140  &  20  maier  barKfs  •  much 
|lQ^v«r    atrnosphvrk    rtOUe   pick-up 

Tttati  o  vertical  &:  needs  no  redials 

•  kiT  incl  a  pr.  <>f  tpeciaNvrnade 
14"     dla.    tJV    4**    long     coiJSp    con- 

raintng  335  ft.  o<  radiatirig  cof»- 
Iducto'^     tiaHJfi.      SO    tt     RGS8/U 

coax,     PL259     connector.     t^vTon 

rape  &  manual. 


HAM-KEIY 
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Model  HK  3M 
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Model  HK^ 


to*i&-i»i 


RADIO  TELEGRAPH 
SENDING  DEVICES 

Model  HK-1 
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Model  HK  5A 
Electronic  Keyer 


Uv  ■wlh  H«  I  «m*  r 


DATQNG 


S219.95 

MODEL  FL1 

FrequMicv  ^  Aple  Audib  Filter 
The  D&wnq  Ffcquitncv -Agile  AudJto  Filter  if 
intpnd^  pfiTTiartly  iof  inst-dete^or  ligngl 
iiTi'Tin^  tn  RF  ,sfid  LF  camrriuniicattcini 
r-:!:tii*eri  for  SSB  and  CW.  It  ofitn  an 
unusaidily  verutrle  omrttMnAltan  of  btnAfitt 
ro:  ftlB  u^t  \n^ud\nq- 

Fof  the  SS8  Opcnloc: 

•  Fatn  dumrruTic  suuprecsion  of  intprffrmg 
h^terodvnff  whinftt  in  iti«  rBngp  ?dO- 
3000  Hr  bir  1  unique  leaici^-lock  Aftr* 
irmck  notch  fflTsr .  The  tTJCkl^ng  noich  a, 
t»  left  in  cMcuut  vtith  no  ^uditita  *ifitr.  - 
liTTiil  a  whoile  ^infj^an  m  «^idt  e«e 
tbe  wtiBtle  ^11  'diupfsear'  MritHiri  rypt 
cally   one   ibesbhI, 

a  A  GontinaEiDily  iiljuccablB  awiii  %«n- 
daw'  or  a  wirMile'Wtdlfi  fwtc^  I&  m- 
prow  reception  in  the  prtsaf»  pf  adbir 
off-lufle  ^B.  RTTV  or  SSTV  upi^. 

For  Thv  DAf  operator; 

•  ContinucHAty    iariAf>lff    larflrr  IfaquenL , 
I2S0-3000    Nzl    vid    bdEXlHtdih    i7U 
TOOO  He)  far  perfect  nwtciiinf  of  tmr\^mi- 
paafaBMi   CO  (han^M!^  bond  comtiitont,, 
i«fiding  weeds,  and  penaml  pntannet. 

•  Bflt-isppecf,  ijeep^skifi^d  retpanc  th«** 
for  optinuim  taj^i  gf  tuning  &o'ntb>jvf.j 
wiiii  excsJien  1  fXHse  rBfccEior^ 

a    Un^  tuning  faew  wtdi^  bamlnnidiA  MMte- 
dcndenf  of  frvquency  Mid  «fiin  indeipvn 
dent  of  bar¥t*idth  to^"  fta^wrgi  fwi ' 


THE     lAMBtC     KEY£B     PAOOLE. 

bearing  T'Detuxe"  CHilyll- tension  arn) 
ccmt^a  ipacan^  fully  ad juiiable;iair$e, 
sofitJ,  com  sitvef  contact  pomtt;  2H  lb. 
chrome  plated  steel  bne  rem  Of» 
rtofiskid  feet;  lifeiime  guarsTiiev 
against  manufaciurifi^  delKts- 
"Standard"  rrtodef  with  tftkturod  ^mf 
b»e.  549.50. 

"Oelyite"  model  with  chrome  plated 
base.  S65  00 

ITHE     IMPROVED    "ORIGrlNtAL" 
VIS  HOP  LEX.      Suitable     ior     All 
CUsses     of      Tf«n*fnirrinQ      Work 
I  Where    Speed    and    Perfect    Morse 
Af«    Prime    E$$enti^l£.    TKit   ^reat 
Inew    Vibroplex    is  e    srnoqth    and 
easv    ifvorkiiiig     BUG.     tt    has   won 
fame    on    land    and    saa    for    iT> 
clarity,     preciiion     and     ^am     of 
manipulation.       Can      b«      «low«d 
down  to    tQ  words  per  nrvmute  or 
less  or    ^arsd   to  an  hhtfh  rate  Of 
^peed    as    desired.    Maintains    the 
same   high   quality  sional  at  what- 
ever   spa«d,    insuring    easy    recap 
tJQn   under   all   condiiiont.  Waj^ht 
b  ihs.  Q  Q2.  Standard  $56.95 
DeLuKe    —    Chromium    bate    and 
tap     perts^,     with     jeweled     move 
ment,  SG9.95 


iTHE  '^LIGHTNING  BUG" 
VIBROPLEX  High  Quality  Sig- 
Inals  at  All  Speeds.  Flat  pendulum 
model.  Weight  3  Jbs.  8  oJ£.  Stan- 
dard -  Polished  Chromium  top 
parts,  grey  base,  $69*95 
Standard  $56.95      . 


THE       **CHAMPlON"       VIBRO- 
PLEX 

Weight  3  tbs.  8  □£.  Witf^out  circuit 
closer.  Standard  f  inlish  only.  Chro- 

imium     fjnisliad     too     pertt,     with 

I  grey  crystal  base.  S56.95 


VtBBO^KEVER 

lOvef  tt^e  ve«rs^  we  h*ve  had  mapry 

requests  tor    VitirOpieM  parts  tO  be 

used  tor  construcTton  of  a  keying 

mechanisiTi      for      an      electrontc 

ItransmitTing:    unit,    This    beautiful 

[and  most  etf  icienT  ^'Vibfo  Keyar" 

is  ideal  for  this  |ob. 

ipeatures  of  the  "vibrq 
Ikever" 

Beautii^t  beige  colored  ba$e^ 
■size  3V^"  K  ^W\  weight  2%. 
pounds 

^Sarrve  iarge  size  contacts  af  fuf 
|ni«^sd  on  Delude  VibropleM. 

Sarrte     mam     frame     and     super 
■finished    psrti   at    Deiut^e    Vibro- 
|plex 
standard  —  $49.50  :  Deluxe  Finish 

[ses.ob 


•  T- 


Electronic 


jmriT 


ore 


I 


H*  sue  \  I7^» 


rrrE  viking  squeeze  kev 

Extra*] on B^  fineer-fitiinK  molded  paddlfti  with 
adiustabk  spiine  tension,  adjustable  <-onyici 
spacing^  Knife -edfti'  bearings  and  extra  laJrif. 
gold  plated  silver  eontacu!  Nickel  plated  brass 
hardware  iui4  heavy,  die  cast  ba*e  with 
non-skid  feet.  Bj^e  and  dust  cover  blAck 
crackle  finished.  SSK-l  —  $23.45, 
SSK-lCP  h-ss  heavily-  chromr-ptated  ba#e  afid 
dust  CO ver^  Price  ^   SJ2.95 

Vou  Bet  a  sure,  jgncKith,  Speed-X  model 
310-001  transmitting  key,  lineajr  circuit  oscillator  and  amplifiCT,  with  a 
built-in  2"  sp^ker,  aU  mounted  on  a  heavy  dutv  altuntnum  b*se  with 
non-skid  feet.  Opentes  on  standard  9V  tramistor  type  battery  (not 
Included),  Price  -   S20.7S 

FHONE  PATCH  Model  No.  250-4S-1  mea¥ure$  6*1^'*  wide.  2-1/4** 
hifh  aod  2-7/8*'  deep.  List  price.  S38.50.  Model  SSIMS-S*  designed  for 
laee  with  transceivers  having  a  buUt-in  speaker « tias  its  own  built-in  2"  x 
6"  2  watt  speaker.  Measures  6-1/2*'  wide*  2*1/4"  h*<h  and  2-7 /ft"  deep. 
Price—  546,50 
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HYE  VIKING  S3PEED-X  KEYS  ™ 

NYE  VfKING  Standard  Speed -X  keys  leature  smooth,  iid^iattible 
beariri£ii^  heavyduty  silver  contacts^  and  are  mounted  on  a  heavy 
o'vmt  die  cast  base  with  black  wrinkie  finish.  Avjilable  with 
standard,  or  Navy-  knob,  with^  or  without  switch,  and  with  nickel 
or  bras^  plated  key  axm  and  hardware. 

Pamper  younetf  with  a  Gold-Ptatcd  NYE  VIKING  KEY! 
Model  No.   114-31C4)C)4GP  has  all  the  smooth  .ictton  features  cf 
NYE     Speed-X    keys    in    a    special    ^'presentation"    model,    AH 
hardware  is  heavily  £old  plated  and  it  is  mounted  on  onyx4ike  jet 
bldck  plastic  stib-base.        Price  S50.00 


ALL  BAND  PREAMPLinERS 


AMECO 


•HHRUI GO  METERS 

•TWO  MODELS  AVAILABLE 

*  RECOMMENDED  FOR 
RECEIVER  USE  ONLY 

-  INCLUDES  POWER  SUPPLY 


MODEL  PLF  emptov*  a  dual 
gate  FET  providing  noise  fig- 
ures of  1 .5  to  3.4  db.,  de- 
pending upon  tha  b^nd.  The 
weak  signal  performance  of 
most  receivers  as  weU  as  image 
and  spurious  rejection  are 
greatly  improved.  Overall  gain 
is  in  excess  of  20  db.  Panel 
contains  stA^kching  that  trans- 
fers the  aritenna  directly  to 
the  receiver  or  to  (he  Prearnp, 
Model  PLF  117V  AC,  60  Hz. 
Wirfld  gr  Tested $49.95 


Now  vou  c^n  r«cBive  the  weak  sifinaU  with  tha  ArruKO  PT'2  pri-amplif  ierl 

Model  PT  2  is  b^  continuous  tuning  6  160 
meter  Pre-Amp  specifically  designed  for  use 
with  a  transceiver.  The  PT-2  combines  iha 
feeturei  of  the  well-known  PT  with  new 
Sophisticated  control  circuitry  that  permits 
it  lo  be  added  to  vfirtuallv  a"V  transceiver 
with  no  modificatfon.  No  serious  harm  can 
be  ivlthout  one.  Price:  $74.9S. 

•  tmpiftc*  wnitii'ttt  iiiid  ii,go«t-la^naar  rillcm 

•  FkicAi*  aipti^Ji  up  la  2b  dK 
«  Fof  AW  or  !^By 

*  BypMin  itirif  Htlonifttfcalli  ivhen  ihe  trMwrrivfr  i*  traiHifiiHinf-  AAACWV 

•  FET  unpfifier  g|*ei  «upMiar  crcHt  nicj^ltiLiiiiKi  pnttrf-iitMi. 

*  Simple  Ed  mtftalL  *  AdiuKrvd  feiilid-ttatf^  cimiitfi . 

*  Imprirtirt  rmmLtftiiy  lo  tncucener  Eront-cnd  cncrkhMl  h%  uw  ul  iti  buill  <n  Jllrnui4ar. 
4  P^oiruftn  nuftrr  pa^tTt  coatrul  for  ftatiaii  «|uipni«it. 


vO.iiUf 


F««fe*««: 


1X1*4 


*  m^^  1^^^^^ 


MEIMORY  KEYER 

Modd  f  nzoi 


$69.95 


4  FwD    f  jA   clrar     art;!i\    srtm^it^m 

mioftgiP  in#4<Jt«  SMomeitf 

*S^l*d     mtirtnm     fBn#.    ty^m  ^Ftf 

*  111 *■>«>*  *fitf  Upf*»tr 

*LAtt  Cti^Twrtt  etrmtrt   CMCS  tmtimrf 

a^tttiam — StQttmtilr 
9-0m(utir  iniMfttf  met)  j#cij  fv  'kf^ 

■  Mftt arm tnoe*  mn  iai,o  irtrr^icii 

aUitJRj*NTECD-Lf5S  ftJ  fWKW 


Model  4  TE 1 44 


II 


■  59.95 


Fvcturei!  Def ukj  CW08 


^rwsMikri 


(Cl) 

"^  Larsen  Kiilrod 


C 


A 


nntefincis 


■  Hvndto  full  200  ««tn  •low-fott  VSJW.R. 

e  [ivlivvr  3  dB  gBin  sml  nnof*? 

•  Pi^  Xhm  Dn«  rtui  hmit  titi  your  n  hhIe 

MAGNETIC  MOUNT 
lOdmoh' 


MM  iM  150  lor  144MHzuse\ 
MM  JM  220  for  220  MHz  use 
MM  JM  440  lw  440  MHz  u&e ) 


Ofilv 
$42.00 

coffipiete 


TRUNK  LID  MOUNT 

No  nones  a#4d  lo«^ 

sifrtoueitaioo' 

TLM  JM  tsa  IcK  t44  UHi  use)      Only 

TLM  JM  220  for  220  MH/  use      $42.00 

TIM  JM  440  fof  410  Mh;  vie]  cortiplate 

And   1/4  wiwi  amefina  for  trunk 

^nd  ina^rvi^c  mount  -  516.50 

ROOF  or  FENDER  MOUNT 
Goes  on  quick  and  easy 
in  3/S"  or  3/4"  with 
fewest  fkarts. 

jM-I^K  for  t44  UHi  t»S« 
JM  2;^K  for  3:20  MHf  ^$e 
JM-440-K  for  440  MH;  MM    \    complele 
And  1/4  wave  antenna  fof  roof  aod 
fender  mounii  Si  1  SO 


8 

Only 


Elactroftlc  Keyer 

l*it0tV  ^f  f  Jifl  wnf]  tny  murmxr  paoatt  5-S0  m^m 
£l»»«(f  m^i^t.  utftt,  ifatumf  lung  eofYfroU  A  irO^io^a  *na 
tit****' 
S*f^r  aMf^mmt/f  "pug'  fommtfn^  t  tfttigttt  ^tr^rtfl— (••* 

iom  c-ur/imf  Ormtti  CMOS  ttmttmtf  Qf!^mtiOf\ — iXHfa A(e 

'^«rf  fvaeraHwi  wid  folttf  itmre  trffi 

MODEL  TEl33-jams  as  TE144 
Wit^  wgt  and  tone  control  mtfff- 
fiaf^  iess  s&ntauw  keying. 

S49J5 

MOD^t  TE122-s9me  sr  TEJ33 

h££  wfft,  tun^^  sofid  state  ksying. 

$3SS0 


A5TAT1C 
MICROPHONES 


T'UP9-OT04 

transistorised 

w/push  bar 

base SS7.50 

T-Ut38-D  104 

transistorized.  $55, 50 
T^UG9-D  ltl4 

"Sitver  Eagle" 

transistorized,  $74.40 
UG-O  104  ceramic 

or  crystal  .  .  _   $49.50 


•^^ 

h 


^ 


Electronic 


^TTinTMil 


CATALOG 


Store 


Panasonic 


VHS.  If  You  Can't  Remember  The  Letters 
Remember  The  Name.  Panasonic. 


PV^26OT  VTR 
Pk26O0  Tuner 
Both  for  only  SI 238 


.1. 1  ^    LJ  ^.—^    C   ±J. 


tflM 

•lift  li(itt»|iBm  ItfKliOn    Pv^^ 


■"^-  •■■-'■; one 

^-^  U)NF  iww^  and  (fvt»l 
aid  iumMum  Hoiks  un  id  vrr  tV 


Watch  What  You  Want . .  -  When  You  Want 


-i 


s    »es9 


PjirxKontc's  6-MQur  VMS  v^deo  cecaraert  are 
Et5  easf  to  use  as  ^ri  ordinsrv  audio  tape 
record**  Tti«y  conjTcct  to  yDur  honie  TV 
and  m  you  fecord  your  ttvonte  programs' 

'  (P  EO  6~houri  wrforlti  on  1  c^^trtle.  AmJ 
lEuyVfl  yours  for  k&dps  to  warch  wheneyer 
you  Wflnl  And  ii*<e  any  recorder  ymi  can 
<Tv«n  «ra»t  tNr  tape  nn<j  ri^eord  a  tv 
proflram  ovif  (fid  owf  aflitri  PanaAonhc  s 


Panasonic 

On  II  ilvii  U(  II I VJ 


Ptf'ieOO  features  a  7-day  ptp^ramnm  ior  .^ 
ttttl-week  ot  aEJtorrrsTic  r^orcfmg"  (up  to  4 
programs].  BgTh  VHS  noma  recorders 
featiire  built-in  clofik  timers,  f-hour 
recording  capstiility.  and  a  nams  you  can 
depend  on  P^tnasoniq 


VHS 


T* 


6-Hours  of  TV  Programming  Onto  One  Cassette 


RCA  Ka$  «  full  lirie  of  Video  Cassette  Reconiersand  accassorws 
to  choose  from  —  pick  the  itefn^that  suit  your  needs. 

Features  built-in  244iour  digttsi  clock  timef .       $839 

7 -day    Programmer    with    electronic    touch -bu no Ji 
tuning.  SI  049 

7 -day    Programmer    —    ptus   slow    motion,   double 
speed  and  stop  action  playback  coritrol.  $1199 

D  o  n  T  f  org  et  t  he  R  C A  Co/or  Camefa.  S7  99 

Portable  VCR  recorder  (includes  VKl2Bca&sfitte, ear- 
phone, handle,  battery,  remote  pause  control),  S995 

Tiiner/Tlmcf    Module    (rn etudes   gntertna    adaptors 
and  hookup  cables),  $299 

AC  Povyei-  Supplv/Battery  Charger  (includes  antenna 
adaptors  and  hookup  cables).  Si 39 

125-meter  tape.  Plays  up  to  3  hours.  case  lot 

prices 
250^nieier  tape.  Plays  up  to  6  houfs<  available 


VDT501: 
VOT600 : 

VDT625: 

CC004: 
VOP150J 

TDP1000 

PDP&OO: 

VK125: 
VK2501 


Sharp  Calculators 


Desk  Top  Display/Printer 


Scientific 


$89.95 


EL^iia2 

*  Bnghl  green  display 
with  autornatic  thiee- 
dtgit  punctuatior> 
arid  standard  papar 
printout. 

•  Compact  design  wilh 
positive  action 
keyboard  Speedy, 
versatile  peHorrf)«r. 


$89.95 


EL-11G6 

•  Clear,  easy-to-read 
phniout  of  10  dig i 
Pn  staftdard  roll 
paper, 

•  Bright  green  fluore 
cent  display. 


Basic 


$10,95 


EL-2T 1 


*Thfee-kA¥  memory, 
percent  key 

•  tow  power  con- 
sumption tor  long 
battery  life. 


S12.96 
EL'210 

^S-key  independently 
accessible  memory, 

*  Easy -to-read,  bright 
green  Muofescenl 
display 


EL-81 


«frdigil  liquid  crystal 

display. 
•  44ey  memory^  ajid 

wallet. 


^ni 

roll 
Fes  formulas 
up  to  BO  steps. 
•  A  total  o1  81  scientific 
and  statistical  functions, 
Auto  Power  Off  and 
Memory  SaJe  Guflfd'*' 
in  a  pockei  compuler 
size  and  shape 


EL-5100 


EL-510t 

Direct  fomiula  entry ^ 
scientific  catculator 
stores  and  solves 
lormulas  with  up  lo 
48  steps. 
lCk:hamcter  dot- 
mat  rtx  liquid  cryBtal 
rolling  writer  display* 


CATALOG 


*1 


Electronic 

'ment 


A 

ATARI 


ore 


A  Warner  Communications  Company 


ATARI*  SOO-  PERSONAL  COMPUTER  SYSTEM 


ANNOUNCING  A  NEW 
GBIERATION  OF 
PERSONAL  COMPUTERS 
BY  ATARI® 


ATARI  SOO 

pfehflnvirt   ikpfitvrdre   i*^tfy,   ind  modular 

olHoleie 

Whe>|b«    il\  io€  tMffMWHi  and  houMhold 
-  M'trf^fnerti.   iKlui;<*lK>ni   or  vnitdiinrnvnl. 


rhe  ATARI  800  cm  to  tailoreti  to  specific 
imdi  «Hl  Hm  tietn  d«vv<ed  to  ch^i^  is 
thoH  naodi  cfun^.  'Mt.t'tinnelKs"  com- 
puwr  nrfiem  can  tir  usxd  by  peofil*  wtilt  ns 
lirmiciui  c^tnpuivf  ^jcperiencc^  ottbough'  it 

iOfjtiiit^ciaeci  uscf . 


AT  Aft  I  4  TO  ProfTdm  R««Orttfrr 
C-om<i  siip(3li«d  wiin  your  AtAfll  SOO 

^vm  you  th#  «CkNv  lo  wIiLlIk"  inv  ATARI 
fWB  fKordnl  tip*  c»tnn  iiti^MTi  It  «ho 
tet$  ifou  flon  yodf  otm  preqr«rm  on  audtc* 
cwitit*  lapn.  It  can  notir  l4v  tq  tOOK  byto 
p«r  60  minute  t«p« 


ATARI  S20  Printer 
lOtntioriill 

f    MO   »w«UHiii<wc.    sfffidord   roll    pvct. 
PT«r!;ii    inqi7    tHan    2XKMi    ehm^cUfi    per 

rcccNill    04   fJFO^TArn    lutings    and  pro^iVTi 


SOFTWARE  LIBRARY 


ATARf  800  P\r<oM«l  CwmpwiHi   Sysinrri  ii 

Thir  Dther  fiall^  if  ATARTi  ccHnp|«Ti>  idU- 
warft  Mbfirv,  You  nDt  «  fult  chotea  ta^i  ROM 

c$rtrldE]«,  t4p0  CdtMlffF,  «rT<d  dli|lc9ttb)  ttiul 
givL'  ytm  cwnpl«be  p;]i»rr(jl  »n  thipinij  your 
compul«r'i  ihnrnctflr  ^mi  Kpp^i&itiDn;!  Fur 
d»t»  mflrwi^flment  For  pfDblBfn  mlvinq.  For 
ediicstian  For  ?un  and  g^mmn. 


Vau  con  ifven  create  amt  appFy  ycKir  uinm 
pHTCPgramg,  ATARr^  SASIt  Langu^  ur 
rr^dg?  Efiv^i  you  dif  Art  acceis  la  yciur  campu 
rnr'*  rerttirsl  prtjceswng  unit,  r^iflmoty  and 
CD^ur,  iQUFHit  and  tMe  trins;fer  capabilitit^i. 
Sti  yuu  can  sksign,  wrUe  and  irniplemeni 
yout  ortrt  proqramf .  Or  modify  exisiingi  tifias 
tu  tuil  vnijr  riQi!d^.  Eafily.  Et^en  if  ydu'vc 
novw  tufk-pd  iQ  a  computer  before. 


ATARI  Mtmory  IModuIti 
(Oti<m>ii4i|i 
ilnique  BK  ^ind  IGK  ptMgm  RAM  mod 
Ljie$  i«i  you  HfHtarntly  vj^pdmf  yijur  compU'^ 
lET  i  4^nrerniiF  memory  y#  Ip  48K. 


ATARI  atO  O  ISC  DR I VE 

(Optrondlll' 
U|j»  itindard  b'^"  disl^ef  la  ixn  add  up  fa 
BBK  bytes  of  rapid  aoces  irtrormjiKLri  it&r 
jg«  For  each  diskctT?.  At  many  ^  Fdur  810 
Drth    DriwB    unlri   can   be   operMed   simut 
t^neoui^v  and  acces^d  ind^ivid^ually 


ATARr  400'"  PERSONAL  COMPUTER  SYSTEM 


iiiiiiiiiiiuinit 


/ 


[flfl    *7*Hi400 


nsrmsBsrsf 


« ..... 


ATAW  »!«-'  IHIlflrACI  MODULE 


JOffTlOa 


6^ 


ATARI  400 

Th*-  ATA  ft  I  400  Pintonjil  Compuiar  it 
iu$i  fliat;  a  cumpurtr  lh«4  y^^n  ran  uio,  Jt'i 
ft*t¥  To  own  And  easy  To  aijci^io.  Evbti  ft 
yfiuVc  iitfyt.>r  utisd  i  computM  ImiIeK^. 

But  don'T  iBi  ill  ijmplf  operitjoit  fool 
you  The  ATARI  40Q  n  a  rullTf^dfiAd  (pert 
eriJ  purpose-  compMtPt  ttiai  c»n  9a  •  long 
wav  toward!  fimplifv^ng  yoyr  cwmpltK  UH. 


All  you  haw  in  tftus  pick  a  program  from 

ATARTi  HjrnprehBflsitft  IHjrarv  of  ptugm 
carindgB  arhd  cassette  tape  s^sftv/anp,  Ewry- 
|!hiny  from  sma^l  buwn-pss  mamii^m'SiiT  to 
horn*  financfl  ^nd  computerdjed  tducAitoft. 
Plut   MiTT^e   of    ihe    moil   chalJenffing,  rnosi 


The  system 


INf  ATAtI  MO"*  vvi^em  pnsvide*  easy  ^ccn^  to  a  i«nde  v  jrH?«v  of  houM-hold  mfnrrffjtion  Usp*  stich  jt  muiit  compo^iition  elttiro^^it 
ill.  and  househoy  iecurnv  cpnirof  ai*  all  planned  apphcalioni  (oi  the  ATARI  aOO  ^y%(«Ti  Hv  itfdut ationdi  and  enlertainment  v^lu^ 
built  ifilo  irw  i-y^^l^m  n  endle» 

Fof  pfOtvBi^iandJ  use  (he  ATA  It  t  BOO  <^  expandable  to  kwp  up  with  iHi*  nfwl*  of  moil  imdjl  bmirw^m.  and  v^ith  the  n«eds  of  lafwt 
bu^mfr^^^^  Aiirr^  llw  central  computer  rs  overlojideii 


Business  &  household 

*  PrrMHul  FtiunciAl  Mt^ruirment 
incomv  and  ff«p<*ni*  tvcofd  keeping 
Ji«^ed  tP  rap»d  r«trieurAl  (or  income  tax 
purpCKn 

*  R«<vrd  l£«cp«r«g  Book*,  record*,  serral 
numbrts^  wnufaJic**  pohdiei. 

*  Ouffe  Accooni  Manaf en»«if  tWifh 
Ch«lt  prmiiftg) 

*  Pffionil  Capital  Jnv»4men1  A4anage- 
mint  StockiN.  bond^.  fed(  estate,  with 

*  Maitirif  lUilM44ttt^  Bwifc  (With  pnn- 
tingl 

*  CflfnpvifiMirrd  AppoinfmenI  Calefidar 

*  inivFntory  Manafrment 

*  Accounii  l^jyable 

*  T^uch-rypiifi  TfjiACf 


Educaf tonal  applicaHom 


Enfeftainmenf  appficafions 


The   «ir(u«iv4^    AT  Ail    SOO 

Ltl»rary   on   audio  digital    fa%Mi^tff<^t.    cpn- 

tains  ovrr  2Q  lub^rcl^   tncludpnt 


AlgebiH* 

•  FfOnomsci 

*  Auto  Mecha,n*ci 

*  Sociology 
•US    Hiitorv 

•  ZoDlo;gy 

*  Couns^ing 
Proceduft* 

•  Vocabulary 
Suiliief 


•  Ba^if  Pvyihoiofir 

•  Sprllifif 

•  Spaniiih 

•  Accounting 

•  CanKfiiry 

•St4(tf11C» 

•  BtiK  tlectrfcity 

•  Wofid  Hnti>rv 


Direct  interjctton  wMh  the  computev  taket 
place  throujth  ihe  key  baa  rd  ri^lfm^ion 
KJ««fi.  a«d  speaker  Jhi\  runnma  dtjlunu? 
betwem  ihe  umw  and  the  compulf-r  1* 
highlighted  by  immediate  teedb«i:k  on  ac- 
curacy and  lunderfundiirrt 


Thft    ATARI    BOO    tv    capable   of    plav^K 
HiphiSrtfcaied  thimLm^  and  attfO«  gartiei 
TNk*  tntertaiiwnent  Prof,ram<  library  con 

Hl-tl  of 

Thiinliif^  g^mc% 

Backitaifimon 
Bu^me^s  Stmytafiont 
Slot  k  Market  Stmufjlion 
Spac?  Arfv*nluft 
Strategy  Camet 

ActHMi  fames 
Tour-Rayer  BasJi^tb^lt 
Sup^rbug^**  Drivmg  Came 
Cam?  of  life 
Super  Breakout'^ 


DEPARTMENT  STORE 


Electronic 


CATALOG 


Store 


INSTRUMENTS  AND 
BREADBOARDING  EQUIPMENT 


INFNTAi  SPCCJALTESI'OffPOftAlON 


MAX  100.  lOOUHzS  i>»GfT 
PFEQUENCV  COUNTER 


tees--: 


i'i.a 


.as*  i 


P5-5O0PBESCA11W 
I  to  SOO  ifto  aiid 


j-'iw'  ra-TiiV  £00  MH.V  Mhfitf  tJigom 


LM  1  CinCUrT'  RJWERED 
UXHC  MONITDH 


S59;95 


Uf^  1  iOCCWDNnOit 


th»ijnl~FH<iciHii«iw*ciMHii''ffuutQi 


Stochtlo 


I3  500UH?^. 


$59,^ 


PROTO  CUP 'IC  TEST CLtPS 

■  S«ir  ilignirii^  f^n  'E-arrdcfing  <;QriiKU 

■  UrmuQ  »licj-£irgor  IttT     ri(i«  Nndl  lor 
Mtni«r  M'H 

■  AviiiMi4ii  wan  e«B«t,  triO  cii(}i  w  or«  Of 

Pruhs-C  lip  wtvMKiw  I  [Wt  in  tndiu 
Ihii  hjgh  CQit  d  i:timactint;p  sitpinttv*  iCi 
dunholBKinu'  Tht^^  piwitdf  rooipucA 
«N)i>ptvar..  in  cutun  iC  cn^tirtg  ft^  i;ii^j?irid 
eviE  iny  llffl  DIP  uEt  tv  40>-  |:r<ii  HnOI  QHllincI  - 
iniijUi  lead!  will  lb<3v«iNf  crtnvdtd  lur- 
\Kitif\  tha  dicuil  bQBrcr  ttKing.lirllirrS. 
JjUnil  injBUlKin  .  VMirtpitcl-iinfl  ingqh^i 
Oircuiti'ii  ncwttilyind  'til  uvon  in  Itie 
lly^^ltiil  ouiFleti 

Pdob-CHp"!  ippmoiOKrc^  hwflh  im- 
paclpliiuc  M,iu  a  rifiiitiiBwi'rtJ^ii'iiiB^ 
No-n^QorrodiJig  nithni-tHniir  conticl  Miild 

Eioni  to  Mil  iC  iMdi 

PwEU'l^ii^  l(^  tff&li;|iipi  kHJw  iBriifii 
'CU«i<M  Unn^  Aim  rni^tfy-  l««fny  Itituita 
uniqui'.fiQn  •i43i:c'iTtKtpinitt<Liitpi«M«:it 
DfDbci  Item  vIvjiKng^i^  cMflv  IC) 

r^rbtnsnuMiriiHiii  1 50V  «7m  cJ«f  M  crw 


PfCnO-CLPS  4b^  prf-Btfjid  UJMWl 


PC-t4- 


l*C-ii- 


w 


Siiital*- 


74 


■  n 

71* 
.►■♦ 


IE 


PC'fOt^ 


■:$ 


THE  DP-1  DIGITAL  ^ULS£ll: 
THE  EKlRTABiE.  AUTOHATlC. 
CIBCUrr^OWERED  OJGtTAJ, 
PULSE  SOURCE. 


hnirtfihOA 


p 

"TI.!OTL*amiJCl«S 

>r  .'A '    ^  L^e  ijuof^ C^4 

"i^*t^ 


HOC 


i*«4  ■iS'lJpi^i 


LM  1  ADVANCED.  L  INC 

K)WER£D  look:  MONrrofl 

v«UW.Jnil»afVRl^«*.  i       ^-r 


f.  For  cnieA«pOK)5^feu4>  U^7 
•MG0hr ''WMQt  n  MNIVHI  Mllinill  (xmtw  k 

CNf]d«i$i»vi0ll!:LM'7iM(l  CGiilaiPi«d 
DOWI  HjpplvP'n'Nln  coiWir^'Cuninit 
dthiv  tot  uniemfir  bum  *iaiiM&\  liro 

mv  l«^  fhm%  H(«cfi^  tMHicJl  m  con' 
lunciM^wimLiy^  2'i  IC  cisnpiiBtoit  [ho 
¥i<in  vt  lecuiilt  ptiWvnc*  tat  rriMikM 
rrwnl  of  Fm  DTL  HTt  wua  CWOSpl**  IC» 
Sli»)tPia:0&lO2O 


ST29.95 


LM  2  LOQIC  MQPirrqH 


if^  Ugh  nnilwui 


►»VDC  i  'OOrtrtf 


f5D1kdu1i>iciT^I£ 

PDMf  iiipfitf  ModutodwmnnefM  >IIlj.WiI11' 


THi  LOGIC  MONITORS; 
(NSTANTLV  MONITOR  LOGSC 
STATE  OF  ALL  IC  NODES 
SIMULTANEOUSLY! 

An  IndiftjiH  rwibii  tool  Ihud  ftqsKii 

idvitijtri. 'd«i}ygfgint]  nnd  mrvlc*. 

^.  I  U  '1 1' 

i>S4iti-.i  .  'Ml 

■  tJ^jtn  ■  .11  iitr«r 

■  rvjiyi  I'wtam] 

PMIipiOb-4m:.  'llfKf 

■nv  1401 16  pin  OtPC  lei  •nllAnrdispliy 
04  #W  ItllK:  und  d'rtiiinlcltlSdei  titilflft  'Ji 
«wry  <i  DOS  p«rmeti  iSniEirwi  ind  lechn. 
iM«ni  loi  quKKky  Jocirtt  utimed  •Ivminit 
twiiti  fltlM  ler  ikti^lKJ  iniMftTdgniian, 


identiPj^  rton-turicsieriinfi  cafn  pcnsnii 
monilgr during  IC  buin-n&oi  jpnfl-iei^ 
Itfsiit^g.-eren  resttenioa'-iMLrei  and  wyitiM- 
CtiBPgEEl1e--r5  'r^st  ■iLradiblyhplpt-yr 
•ntil umenls  ofrn'ii  K^Of-  by  sJejaqr  gy- 
rtanr V 5  gn-fl-i  ii;-  igh  rourHcis 

aPli.l1  rfgialerE,/  ^       ..  ^jLhi^neLrtwiIti, 
(Sficoder^— g^enenlilc  itfilcms  CGn^iK' 
tfig  d  mrtel  loaiC  lam  ilifrS!  EiKzh  0>(> 
tcmtsci  connects  lo  a  &ir^lt  ki^ic  com 
paratr  ■  ,  .■  r    i  I;  rfldflnur,  flcii vataj  wtwn 
theapi    -•    .     ijtfe  (iK  rEuds  i  J«ed 
thFBsnpid  Ltijn:  "1  'irw  «l1*Qflj1itfn»  tEU 
Qr,  Ifsg^  "0' iitmrtJitSQaorQCWrsarsLiHi 
iBjEps  10-11  TnesecomfiiiLt  mb^  lo^irw 
JJiEi  ir,5jrLvmenl5  pdEjviafi  Ifte  Mpacmni-aK. 
1 E  cnannc'  o«cillDK«oe  <-  wiihdut  it«  at- 


PRICE  LIST 


LQQIC  «KWIflTOfl&  AMt)  mOttS 

tin  «TO 


moet  4iWPifiJtM 

ACCffHOHIFI 


tOA  I 

i.etA.3 

ID** 
IDAS 


ii  att 

J  A 

7  iHi 
1» 
3LMI 

till 


Pl^uN  bbtTt  Itttutt 
I  I 


D1K7  %M 

IWCA1 
NDCAJ 
VSeCkA 


fit 
Its 


4l|lNt  IWLAJi  Mm  MXS^OK  Its 

MINI  ilAV 

&94i6 

VMUkO 

S^ 

mtAd 

9» 

1MIA4 

jm 

MW3 

%59 

UlHtfC 

JK 

NMJi  nn  jiMi  AfCESsnuEx 

WAV  TOO 

^Twas 

kAClA 

Z9S 

iSQCAIi 

9E 

mi^cm 

9  35 

i«»ip{: 

593 

las^iMA 

^9& 

kWiic 

14  86 

I90CC 

tff 

or  mocm  &  BUi  STRIPS 

OT»S 

tlOJlD 

OTtTS 

&00 

Ilt3&& 

ftOO 

at  tfi 

401 

11I1& 

IJBO 

Qf    IS 

ZiO 

at   f% 

2» 

at  fiM 

2J& 

ai  4!« 

ZflO 

OllM 

i-n 

^xrtiamm 

iwP  :Kd 

S  3% 

EfiP^ab 

^SO 

n.#S5 

735 

EKI^AO 

1015 

ElPfeD 

fi25 

CHT 

4iB 

moTo  ftciiMaii 


W-WO 

■»wt 
rB-iai 

PfrUM 


l««& 

44»>» 


l>«ltFtf>CLrVFJIiCMCCI  CAIQH 
*C  14  I4IO 

ftl^e  4H 


Ck* 


1  r.Ti 


tiQ 


iOi 


CATALOG 


Electronic 


CSC  breaks  the  professional 
instrument  price  barrier! 


I  rj  . 


if^ 


S235,00 


OIGITIU.  PULS£  GENERATOR 
4O01 


I  tOOnV-liSV 
30 


■CflrtmiiouSi  iPd 


wm-tncf 


ONLV  CSC  COULD  PROVIDE  SUCH  AN  UNUSUAL 

VALUE;  A  SET  OF  MATCHED,  PROFESSlONAL-GRAOE 

GENERATORS,  PERFECT  FOR  SHOP  OR  LABORATORY, 

VET  PRICED  FAR  BELOW  COMPARABLE  UNtTS, 

LOGIC  PROBES:  HlGH-PRECiSJON,  STIMULUS^ 

RESPOIsJSi   ClRCUrTPOWEftED  DIGITAL  TESTING. 


LP'I  MEMOH¥  PRO&E 


S44.9& 


S24.05 


ACCESSORIES 


ACCESSORIES  ADD  EVEN  qREATER  FLeKlBlUTT 

pnoQucT 

STACK  NO. 

QESCKll'TlOtl 

H^E-lM. 

■  Mi-  IPC 

IT^CKIM 

iFitinr  !  ui'  1'  you'll  tn^   C*p 

IOQ-CA1 

M  OQDA 

Ai                        1  ..ij.i||tl 
11                       'Hi 

lODt^CJUt 

1 1  ^UDDb 

Ji.  vr*!,,    '.J   h'j  Hi 

nXi  MVVA 

If  DDOlf 

^^^c^  coupling  it 

100'Ci,A 

M«X» 

Atfini  niQuptlP 

lidft||lr''idl|3l«r 

■QD-U.C 

■  ■mx4 

PVllihiiVipi'i  lih* 

'.nCi-GC 

"-asrtj 

■^T^  r^trTY^  C«t 

Uai-Sfl- 

W  iPC 

M    «1J( 

mpHi  icabit  m*>  wMd  cm 

MW*C? 

tl  09« 

MtE*C> 

'"-Biaa 

s,gir  "«« 

UWM 

11410714 

Wi.'_- 

''^»W 

WritiVlAirCtfnFVcn* 

Pf-EH 

Pi*  ■. 

M-0(?lf 

3l  c«V 

PS*^ 

II  tnvr 

I  MC  10  ■»&  iMBtt 

FSA3 

■i^oon 

-Bill    Tim  1W  ^-TTlTBT-T 

PU  « 

nqoac) 

CC-C*i 

11.000ft 

TO  C$C^  mSTRUMEHTB  .. .  eCOKOMICALLVI 

DESCRIPTION 


PROCfUCt     itOClCHO 

fflD-CA?  11  DOM 


ilUVAQ.  50/ BO  Hi 


Itm-CL* 

iMiSlfr 

Ml  li^ 
t«l?lpc 

MM-'IfC 

MWAC3 

Ihqbvf  I  Put«« 


1 1  ^?(]I13        «ulct  tugnrailB  hgni  «ij»ptea 


iiM-e 

I  ML  J 

LDA4 


I1-DIU1 
I1-t»l2 

I  l-DOZI 

ti-ooaa 

ti-gq?g 

11-0011 

II  wi*? 

1141013 
11-0014 

ti-omSi 

]|-<B1I 


3"  mm  flf  ra?  mm  flf  cmti]a 

mm  RF  iBLk  to  &WG  adapter 

«H9id  CBtrfe  wrin  aHiQBLcr 
el|ki  |>r5a  MHJi 

'iCadsptvr    TiDVA^, 

Mi^fiOHt 

^0  iMiMe!)  CAttyifiji  cvm 


T  5-  iptMt  lip 

3"  jyagwt  ^1 


r  ^mmi  ««■  mm  *k«  0* 


'_Dli-t 


ItBtk^ 


#1QP  'Q(b-9l 


Slocfcito: 


30QU 


LP  2  ECONOMY  PROBE 


S69S5 


LABORiATORV  PREClSK^M. 
VERSATILE  AND  RUGGED.  FOR 
USElNTHEFtELO. 

■Mitt}  lie vttltupijd  1 :  1 1  ■  N!tJf  "  •  ilRd  tiwd' 

|jB&t  uuitDmofil.  Thwo  (MCliucHi.  piociKit' 
wed  iRsirqtTWifiti  inaiBnUiy  Kcm  «nd  atic 
i¥4n  pititiiwWK  it  rh*  Hn(«9fjjjfid  tlPtuii 
lovol,  llllOwirHII  V«u  CO 

■  Deie^i  mina  ^nii  IgQit  atalo  oP  «nv  fiodc  <- 
tlr^h.  low,invliliO 

M  Qnlch  fAAt  pulHt  Ann  tlOi«  in«iTi,  il 

dQHimd 
S  Pirkd  ion-  rap- Jdla  tjtiti^hrift  -  iitv{Kite  \Mi 

Id  i:]llri»cl:.  Ovff^  wim  n  Nil  bqntiD 

■  Treni  i^gnilii  rhrowQh  e ircMiFi' 
WCrificIt  ^rtli,  }jL,il!S>fi1ian«eiiDfib  (tucv 


•^  -  TrtrpnrrmTii  I  rmiirrt^^i 
"■Est  i:iciA  HDlc  1 5  MHc  r 

iqiaj;^gLj^<aaECtprftjl5eiMl  )Wi 
arid  i^Kto  A^  Wili77  7!«  un4  fl  Q««p 

rid  ccoi^ei  ftEi^  S  b  1%  Mx«  SOmA 
^114'  Slll^  Mr:  ^-^Xm 

LP-  3  HIOH  ■  SPEES  liEMORV 

r".--^,liar,^:.ij4sr-airj!..  SOKtHJ  vP-3 

-1 1  iCfipe  ^  ati-iU  1  ■  tOCltTtf-t!  ciit  .:*& 
tuiwifl  ona^lliQlot  kiii-tBi3-cate  e'*er:  j  tnsi 

May  M.  wiflKiid  VM>  wegfit.  tulM .  ^.^'-ci'^^^ 
i^MllC£dFpQHef{::£rAjiTq3£ian^{ilhe!' 
nwthods  Oi«p-yDit£{|epn]faicib^isd^50V 
ommiDtA,  n»i«f&e  .T^bge  bi  36.'^  n  unit 
■iTtplilK£  te^tH^  deCL.>ggjrig  anj  ipnrtc 
Mig  n^  Eapatzilil>eE  "v'r  .i-iSiLat^  in  othei 
.flslrurttfl(tt£  SicKk  Mo:  07-0004 


I  Swiptf  camect  She  cbp  lead^  In  m*  hai 

Fifiil'>  i*vtch  arvi  :cui;h  theprutHj's  lip 
fc  tne  nod?  in  questiqr 
L  Duul  leffii  mclir^tor  LiP's.  fed  by  faecJ  - 
gilnn  'WinClizrA'  comp\^rq!Dri,  di^ia^  Ht 
(lDgi(r"l"'l,lQ(t.asic"iJ"l     tfacme 

Bjbes  Ihnjyg?!  TTLj'DTL  orCMOSi'HTU 
iNIL.'MOS  logic  cirtujils. 

I  DgpSr-di ng upoii  the ^eHlms ol  tDft 
PLjtSF.'MEMORy  Swrlch,  a1*1irii  LED 
BliglcheB  pulse  liansihorts  c?  rydthe^  on 
rirsc  iian5H  lan.  far  ea&v  "I I  Mil^i  HQ  &1  '0" 
and '  1 "  slii&s  uv  L-3  Bfil  MHz  UnTikE  Qlher 
d*t)Briii,C£CLosic  ProiDfis  respond  la 
tioifi  pu^ihlwe  dii^tf  xiegstisv  lei^i 
iianaitiDf%a 

I  Wiwn  higffi  fretwercy  5^g^als  are  un- 
liyfnmerriral,  find  rtgryc/clefS  lesSilhan 
30%,  LO  LED  I  igtit^.  Mtiile  duly  c  yclB-6 


NOW,  LABOR  ATORY-OUALITY 
PULSE  AND  FUNCTION 
GENERATORS  THAT  SET  HEW 
STANDARDS  \U  ECONOMY 
WITHOUT  SACHiFlCiNG 
PERFORMANCE. 

^^ 

FUNCTION  GENEftATDR  ^001 


The  CSC  Model  3001 
Digital  Capacitance  Meter 


MAX«550 


S27S.00 


More  Accuracy.  IVlore  capabilities. 
More  versatility. 
The  CSC  Mode!  3001  Digital  Capacitance  Meter  is  a 
high-precision  3'A-cligil  instrument  designed  for  measuring, 
testing,  selecting  and  matching  capacitance.  But  here  its 
resembJance  lo  other  cap  meters  ends.  Because  the  300 T  is 
the  first  professional,  bench  top  instrument  designed  for 
high -volume,  heavy-duty  tasks  in  production  and  quality 
cootrot,  as  welt  as  crttical  applications  in  laboratories  and 
servicing. 


.«qiive-.inaigie-j 

Tn  ti^i^rf  imr  rutriif 

DCortiitiaanion 
■  LtWddiQftttfi 


S186-00 


sies.Qo 


^ 


MAK-  550 :  KX;iCET-  SCED 
1  KHi-  S50  liHz  COUNTER 


W€jBi^-es  ■  co:  ^^  ■■-  ii3  UH: 


to  3  fpivi 
J  tpc  power  vufzest 


Electronic 


CATALOG 


®KEI\IV\/OOD 


TR7&00  VHF  XCVR 


TR7600:  2m  FM  XCVR  10 
watts,  LED  readout.  144-147  995. 
FuHv  syntti^^ed,  any  repeater 
offset  possible,  memorv  ctvannei. 

S375.00 


etc  10/70  VHF  Power  Amptifier 


149.95 


TOTAL  REGULAR  PRICE        $524.95 

SALE  PRJCE        S424.95 


SAVE  SI  00.00 


Unarco-Rohn 


COMPLETE  25G  TOWER  PACKAGES 

150*  Guy^  Tower:  rr>eludes  iop  sectkin,  4  regular 
wctron;,  base  plate,  rotor  plate,  50'  guv  wire,  2  guy 
assembties  with  torque  bars.  3  concrete  quy  anchors 
land  other  miscellaneous  haridware. 

TOTAL  REGULAR  PRICE        $594.02 
SALE  PRICE  464.02 


SAVE  $730.00 

50'  Bracketdd  Towdr:  Includes  top  sectron,  4 
royuFar  sections,  base  plate,  rotor  plate  and  universal 
house  bracket. 

TOTAL  REGULAR  PRICE        $366.15 
SALE  PRICE  266.15 


SAVE  $700.00 


BECKMAN 


If  ytiu\e  ever  been  troubled  bv  s  fsult)'  luuIu- 
itictcr  —  i>r  h$ii  atie  iltsil  u^'jisn't  quite  up  i^^  the 
toucher  fnbs  —  your  itrvubLt^  4rtisver 

QnDKC  uf  Modck 

Tin  TECH  nil  IlKilJ  ibn^rjeaturai  "  XuiW.,!  liXl*   ^V 

TIkTECH  V'  '  i^J  ViV' itiMf  Jill  ii^iJJiJik^iiiii 

TiTJiLuit-t   Inll  ■>  LiUL-iiQ  Ja^'Otnnt,"^*  fliUt]tSHii-||'  tlHHlKin 
pr  die  '  n  snip  LuiiTni  rm^n 


AC 


TECH  300^  $110 
FECH  310  ^S140 


Comfikw  MiiltiiDeier  Cspiib'tiry 

iemmA  to  lOA  iTEOi  tiei 


OC  I  milium 


AC 


iiHJiiWi 


"HSin 


% 


TEN-TKC 


574 


9 

o 


1 


5ft 


O      ^       570 


TUFTS  NOVICE  EXCLUSIVE 

PuFchase  your  Ceniury^  21  (570  or  574)  from  us  and 
have  up  lo  one  year  to  apply  the  full  pufchase  price 
towards  a  new  HF  transceiver  when  you  upgrade 
voufstaiion. 


KLM 


Syncom  SI  with  TIP: 
From     Tempo  the 

world *s  firn  synthesiz- 
ed 800  channel  ft  and- 
held  transteivef.  In* 
etudes  batiery  pack* 
charger,  tek^oping  an- 
tenna  —  and  800 
channel  st 

KLM    PA2-2SB    Power 

waiif^oyt, 

PACKAGE  1 


FT207R: 

From     YAESU  2  m 

FM  XCVR.  Handheld 
tompleiely  synitiesi^cd^ 
dij^iUl  re^doyt,  key- 
board access,  2  watts. 
4  memories  and  much 
more. 


Tempo  S!  w/TTP         S319.O0 
KLM  PA2-25B 

Power  Ampin ter  91SS 

Total  Regular  PHcc    &431,9S 
SALEPRtCE     S396.95 

SAVE  $35.00 


Ampliffer:   2  walls  in,  25 

PACKAGE  2 

FT207R  Synthesized 

2m  handheld  S399 

KLM  PA2-2SB 

Power  Amplifier  92 


.00 
S5 


Tola!  Regular  Price     S491 .95 
SALE  PRICE     S441.95 

SAVE  550.00 


®KEIMV\/OOD 


ft/ft  i  \t  If*  t    tff  ntttftfritt    ttidtn 


T5G20S£ 


TS520SE:  160-10  meters, 
200  v\*atts  P.E.P,,  speecit 
processor,  noise  blanker,  est- 
cellent  sensiiivlty  and  mini- 
mum cross-mod. 


SBTV 


TS520SE 

$629.95 

Hustler  5BTV  Vertical 

139.95 

TOTAL  REGULAR  PRICE 

$769.90 

SALE  PRICE 

$649.90 

--^^SAVE$120m 

or 

TS520SE 

$629,95 

ATB34  Cushcraft  TrtBander 

S329.95 

TOTAL  REGULAR  PRICE 

$959.90 

SALE  PRtCE 

$793  JO 

SAVES166.00 

$KEN\A/OOD 


ii«^^* 


TL922A.  2kW  PEP.. 
160-15  meters,  3-500H 
lubes. 

TL922A: 
MBII  Tuntr 


I 


Model  43 


MBJI  TUNER: 
3kW,J60- 10  meters. 


TL922A: 

Bird  Model  43 
$1 199  00     with  2500H  elemerii 
295-00      and  carrying  case 


$1199  00 


201,00 


Total  Regular  Price 

Sale  Prke 


S1494  00  Total  Regular  Price 
SI  294 .00  Sale  Price 

SAVE  $200.00 


S1400.00 
SI 200  00 1 

SA  VE  S200.00 


CALL  AND  CHECK  OUR  GREAT  DEALS  ON 
ALL  YOUR  AMATEUR  RADTO  NEEDS. 
DIAL^  1^17-391-3200 
Stock  tt«m&  shippad  within  24  liours.  Prices  subjeei  to  change. 

Ltmitsd  qy entity  on  some  it«fn$^ 


CATALOG 


Electronic 


[Electronic  Department  Store 
OPEN  DAILY  9-9 
SATURDAY  9-6 


ORDER  BLANK 


P.  O.  Box  27,  Medford,  Mass.,  02155,  Tel.  1-617-391-3200 


prices  FOB  Medford, 
Mass.  Mass.  residents 
add  5%  safes  tax. 

Minimum  $3,50  for 
shipping  and  handting 
on  all  orders. 


CAT. 
NO. 

PAGE 

NO. 

DESCRIPTION 

QUANTITY 
ORDERED 

UNIT 
PRICE 

TOTAL 

PRICE 

■ 

H  -    t     - 

f^Stll 

5%  Sales  Tax 
(Mass.  Residents) 

Name  _ 
Addresj 
City 

n   Ch 

s 

idiaii 

State                         Zip 
Bdk  Enclosed       d    Visa              Master  Charge       d   $1  Enclosed  for  Catalog 

Shipping 
and  Handling 

$3.50 
Min, 

1^  1   rerufiuduie  wiiii 
PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE    ^'^st  purchase* 
Card  no.                                                                             Card  exo.  date 

Amount 
Enclosed 

Siariatu 

re 

SPECIAL  PRICING  NOTICE 

Many  of  the  major  items,  such  as  transceivers,  are  availalbe  at  special  discount  prices.  A  complete  list  of  these  special 
discount  prices  may  be  obtained  by  writing  or  calling  our  mail  order  department,  if  your  order  contains  one  of  the 
Items  on  the  current  discount  list  our  sales  staff  will  make  sure  that  you  receive  the  lower  prices - 


BANDPASS  fl EJECT  DUPLEXER 
DPLA  144  FOR  144-174  MHz 

Also  availabte  for 
54,220,  4S0  MHz.  ,5 


WACOM 


$479 


t^flf  ^L.I.1HH 


Tttes«i  Sand  Pass  Band  Reject  Cir- 
cuit duplexers  include  the  use  of  an 
exclusive  circuit  <ievd}oped  far 
WACOMj  whtch  provides  superior 
suppression  of  spurious  sildeband 
noise  between  and  adjacent  to  th$ 
dyplex  frequencies.  When  used  with 
a  Jiigh  Q  filter^  the  Sand  Pass  Band 
Reject  Circuit  pron/ldes  freq^uency 
r^ponse  curves  with  bandpass  cavt- 
ty  characteristics  at  the  frequency 
to  be  passed  and  band-reject  cavity 
characteristics  at  the  frequency  to 
be  attenuated. 


SPECIAL! 

lS%OFF  ALL 

HITACHI  SCOPES 


-m' 


HITACHI  OSCILLOSCOPES 

Si'mqtc  dwl  dual  lrac«,  16  en*^  3D  MH^.  All 
foui  high.  ier>!iitivnv  Httachi  oscjlloicup-as 
ji€  huilr  XV  tli:>niLnaftln(j  Hitachi  ijttaliTv  stan- 
dsrHi  and  iun  hxkad  hy  a  2-VC;ii  warrant  v. 
Tlii?v"fy  pliltif  lu  measijrp  siciiHiils  as  low  as 
tnnV/irlivtiion  (vi^Jth  X5  wf?rtic;ai  m^iiinifler). 
Ir't  u  ^pfMiitictirion  voii  won't  fifni  on  ^ny 
LJlhtr  15  o(  30  MHr  v.o^Ui.  Plus.:  Z  axis 
morluliiitior,  hac^t!  rotatibn/tfont. panel  X-V 
pfinialiun  fijr  Hill  fqui  ii'ufW  moflck,  und  XIO 
swKi?j')  iridtjriificathtjn.  And,  Etulh  30  MHi 
ii^iiWknoufU'-.i  uffei  intcrrnal  5tr|n3l  de^ay  (jhes. 

-  V^^2  30  MHz  Di^l  Tn«e   $S&030 

-  V-301  30  MHz  5in^ Trace $fi7O^0 
"  V452  15  MHz  Du^  Ttxe  $625^ 
*  V-151  15  MHz  Sligle  Trace  S490^ 


M»A 


y^ 


Model  T A .^3 


•  Model    TA  33,   3  elements,  10,1    •aK60 
dB    forward    gain    (over    isotropic   $14.50 
source)  -  $2S4.00  •Model 

•  Model  TA  33  Jr,,  3  elements,  $304.7  5 
10*1  dB  forward  gain  {over  fso-  ♦Model 
tropic  source)   -  $197.00 

•  Model  MPK-3,   7500  Watts  AM/ 
CW  and   2000  Watts  P.E,P.  SSB  - 

•  Model      TA-3G      6    elernents     —  conversion  kit—  $119.50 
$392.75 


$392.7  5 

•  Model 
S290.00 

•  Mo  de  \ 


mast  plate  adapter 
CL-33,  3  elements 
CL-36,  6 
CL203,    3 


elements 
elements 


TA-40    KR    -    40   meter 


SPECIAL!  25%  OFF  ALL  MOSLEY  ANTENNAS. 


Contesfs 


from  page  25 

GMT,  band,  and  emission.  Logs 
must  be  received  not  fater  than 
September  13th.  The  first  con- 
tact for  each  claimed  multiplier 
must  be  indicated  and  num- 
bered and  a  checl^list  of  con- 
tacts and  multipiiers  shouid  be 
included.  Multi-operator  sta- 
tions should  be  noted  and  calls 
of  participating  operators  listed. 
Logs  and  comments  should  be 
sent  to:  Engiewood  Amateur 
Radio  Assoc,  Inc.,  Post  Office 
Box  528,  Engiewood,  New 
Jersey  07631. 

A  #10  size  SASE  should  be  in- 
cluded for  results.  Stations 
planning  active  participation  in 
NJ  are  requested  to  advise  the 
EARA  by  August  2nd  of  their  in- 
tentions so  that  they  can  plan 
for  full  coverage  from  all  coun- 
ties. Portable  and  mobile  opera- 
tion  Is  encouraged. 

RHODE  ISLAND  QSO  PARTY 

1700  GMT  August  16  to 

0500  GMT  August  17 

1300  GMT  August  17  to 

0100  GMT  August  18 

Sponsored  by  the  East  Bay 
Amateur  Wireless  Association. 
Rl  stations  work  other  Rl  sta- 
tions and  the  rest  of  the  world. 
Others  work  Rl  stations  only. 
The  same  station  may  be 
worked  once  per  band  and 
mode.  Rl  Novice  and  Techni- 
cians sign  with  /N  or  FT  to  desig- 
nate license  class* 
EXCHANGE: 

Send  RS(T)  and  state,  prov- 
ince, country,  or  Rl  county. 
Members  of  East  Bay  AWA  will 
also  identify  themselves  with 
"MEMBER." 
EREQUENCIES: 

Phone— 3900,  7260.  14300, 
21360,28600.50,110,  144.2, 

CW— 1810,  3550,  3710,  7050, 
7110,  14050,  21050,  21110, 
28050,28110. 

Use  of  FM  simplex  is  encour- 
aged, but  no  repeaters  are  al- 
lowed. 
SCORING: 

Rl  stations  score  2  points  per 
QSO,  Rl  Novice  and  Technician 
stations  score  5  points  per  QSO. 
Multiply  total  QSO  points  by  the 
number  of  Rl  counties,  states^ 
provinces,  and  DX  countries 
worked. 

Others  score  2  points  per  Rl 
QSO  and  5  points  per  QSO  with 
Rl  Novice  or  Technician.  Multi- 


ply total  QSO  points  by  the  num- 
ber of  Rt  counties  worked  (5 
maximum:  Bristol,  Kent,  New- 
port, Providence,  and  Wash- 
ington), 

All   stations   score  an    addi- 
tional 5  points  for  each  QSO 
with  a  member  of  the  East  Bay 
AWA. 
A  WA  RDS: 

Certificates  will  be  awarded 
to  the  top-scoring  station  in 
each  Rl  county,  state,  province, 
and  DX  country;  the  top-scoring 
Novice  and  Technician  station 
in  each  Rl  county  and  state;  and 
the  ARC  in  each  state,  province, 
and  DX  country  that  submits  the 
highest  aggregate  score  with  a 
minimum  of  3  logs  per  club. 
ENTRIES: 

Logs  must  show  date/time  in 
GMT,  call  exchange,  band,  and 
mode.  On  a  separate  sheet 
show  name,  call,  mailing  ad- 
dress, club  affiliation  (if  any), 
total  QSO  points,  multiplier 
claimed,  and  final  score.  Entries 
must  be  postmarked  no  l^ter 
than  September  15th.  Send  logs 
and  summary  to:  East  Bay  Ama- 
teur Wireless  Assoc,  PO  Box 
392,  Warren  Rl  02885,  Include  an 
SASE  for  a  copy  of  the  results. 

ALL  ASIAN  CW  CONTEST 
Starts:  0000  GMT  August  23 
Ends:  2400  GMT  August  24 

The  purpose  of  this  contest  is 
to  enhance  the  activity  of  radio 
amateurs  in  Asia  and  to  estab- 
lish as  many  contacts  as  pos- 
sible  during  the  contest  periods 
between  Asian  and  non-Asian 
stations.  Please  note  the  con- 
test periods  have  been  extend- 
ed, scoring  methods  have  been 
changed,  and  awards  have  been 
added  for  US  stations. 

Entry  classifications  include 
single-operator/single-band 
(160-10  meters),  single-oper- 
ator/multi-band,  and  multi-op- 
erator/mutti-band.  For  single- 
operator  classes,  never  transmit 
two  signals  or  more  at  the  same 
time.  Only  one  signal  at  all  times 
shouid  be  used.  For  multi-opera- 
tor entries,  never  transmit  two 
signals  or  more  on  each  band  at 
the  same  time.  Only  one  signal 
per  band  should  be  used.  In  all 
classes,  no  crossband  contacts 
are  at  lowed. 
EXCHANGE: 

OM  stations  send  RS(T)  plus 
two  numbers  representing  op- 
erator's age.   YLs  send   RSfT) 


plus  ^'00/' 
SCORING: 

Non-Asian  stations  score  3 
points  per  Asian  QSO  on  160 
meters,  2  points  on  60  meters, 
and  1  point  on  all  other  bands. 
The  multiplier  is  the  number  of 
different  Asian  prefixes  worked 
on  each  band,  according  to  the 
WPX  rules.  Please  note  that  JD1 
stations  on  Ogasawara  (Bonin 
and  Volcano)  Islands  belong  to 
Asia.  JD1  stations  on  Minami 
Torishima  (Marcus)  Island 
belong  to  Oceania.  Do  not  count 
US  military  radio  stations  in  the 
Far  East  (KA)  as  being  in  Asia, 

Asian  stations  use  same  con- 
tact scoring,  but  for  contacts 
with  non-Asian  stations.  The 
multiplier  is  the  number  of  dif- 
ferent countries  worked  on  each 
band  according  to  the  DXCC 
countries  list. 

The  sum  of  the  contact  points 
on  each  band  times  the  sum  of 
the  multipliers  on  each  band  will 
give  the  finak  score. 

ENTRtES  &  AWARDS: 

Contest  rules  recommend  us- 
ing a  summary  and  log  sheet  for* 
mat  similar  to  those  shown  on 
page  21  of  the  June,  1980,  73. 
Please  use  separate  sheets  for 
each  band  and  Keep  all  times  in 
GMT.  Show  each  multiplier  only 
the  first  time  on  each  band.  Both 
logs  and  summary  sheets  must 
arrive  in  JARU  PO  Box  377, 
Toi^yo,  Japan,  on  or  before 
November  30th.  Entries  can  be 
disqualified  for  violation  of  the 
contest  rules,  false  statements 
in  the  report,  or  taking  points 
from  duplicate  contacts  on  the 
same  band  in  excess  of  2%  of 
the  total. 

Certificates  will  be  awarded 
to  those  having  the  highest 
score  in  each  entry  in  proportion 
to  the  number  of  participants 
from  each  country  and  also 
those  from  each  call  area  in  the 
United  States.  Only  highest 
score  if  10  or  less  entries,  sec- 
ond place  if  11  to  20  entries, 
third  place  if  21  to  30  entries, 
fourth  and  fifth  places  if  31  or 
more  entries,  in  addition,,  the 
highest  score  In  eaich  continent 
of  the  single-operator/multi- 
band  and  muitl-operator/multi- 
band  entries  will  receive  a  medal 
and  certificate  from  the  Minister 
of  Posts  and  Telecommunica- 
tions of  Japan. 

WORKED  ALL  BRITAIN 

CONTEST-VHF 

Starts:  0900  GMT  August  31 

Ends:  2100  GMT  August  31 

This  is  the  last  of  the  five 


Worked  All  Britain  contests  for 
this  year. 

All  contacts  must  be  made  on 
the  VHP  bands  above  30  MHz. 
Operating  classes  include: 
single-  or  multi-operator,  single- 
or  multi-band,  and  SWL  In  the 
case  of  multi-operator,  only  one 
transmitter  may  be  used  at  any 
time.  There  is  a  special  section 
for  mobile  operators. 
EXCHANGE: 

RST,  QSO  number  from  001, 
WAB  area  and  county.  Book 
numbers  and  districts  may  be 
requested  but  are  not  man- 
datory as  part  of  the  exchange. 
SCORiNG: 

Score  5  points  for  each  com- 
pleted QSO.  Stations  may  be 
worked  on  other  bands  for  extra 
points. 

Multipliers  for  UK  contes- 
tants are  each  WAB  area  and 
each  overseas  country  (DXCC 
list).  In  addition,  Alderney, 
Guernsey,  Jersey,  and  Sark 
count  as  separate  countries. 
The  remainder  of  G,  GD,  Gl,  GM, 
and  6W  count  as  one  multiplier 
only. 

Multipliers  for  overseas  con- 
testants are  each  WAB  area, 
county,  and  each  G  prefix  (G, 
GD,  Gl,  GM,  and  GW).  Multi- 
pliers count  on  each  band,  i.e,,  a 
station  worked  on  three  bands 
=  3  multipliers. 

For  mobile  entries,  every  con* 
tact  made  from  a  different  area 
will  count  five  points,  but  the 
muitiplier  counts  once  only  (e.g,, 
mobile  station  X  from  ten  differ- 
ent areas— score  is  10  times  5 
points,  but  oniy  one  muitipller 
for  the  mobile  station), 
AWARDS: 

Certificates  for  the  leading 
contestant  in  each  class  or  en- 
try. For  awards,  each  G  prefix  is 
separate.  There  will  also  be  cer- 
tificates issued  to  the  leading 
contestants  from  each  DXCC 
country  and  also  to  SWLs.  Cer- 
tificates for  2nd  and  3rd  will  be 
issued  if  there  are  10  or  25  en- 
tries from  a  particular  couniry  or 
call  area. 
ENTRIES':  >     i 

Logs  must  show  the  TITLE  of 
the  contest,  name  and  full 
postal  address  of  contestant, 
QSO  details,  total  points 
claimed,  multipiiers  claimed, 
and  the  fuil  details  of  all 
operators  when  multi-operator 
entry  is  submitted.  Logs  must 
be  sent  to  the  contest  manager; 
R.  L  Senter  G4BFY,  27  Station 
Road,  Thurnby,  Leicester  LE7 
9PW,  Engiand. 

Entries  must  be  postmarked 


150     73  Magazine  •  August,  1980 


UNIVERSAL  CONVERTER 

ASCII  -  BAUDOT  -  MORSE 

ABM-200 


IWfltJlCOW-. 


+5v 


ASCII 


MORSE 


BAUDOT 


The  ABM-200  is  a  universal  code  converter 
lor  translating  between  ASCIJ  and  Baudot, 
or  between  Morse  and  ASCIf  {Of  Baudot) 
Also  used  as  TTY'*  speed  and  Nne  length 
converter  Inserts  directly  between  TU  and 
TTY®  RS232  &  current  plus  40  char  FIFO 
buffer  Write  for  details Slfi^. 


r(i»1«l  mn'-Qk 


OBM  Inquiries  invHed. 


c^o.p. 


XITEX  Corporation 

9861  Chartvwell  Dr. 

Daltas.  Texas  75243 

214-349-2490 


i^B2 


Ch«<:K 


BRAKE 

BEND  &  FORM 
.060  ALUM.  & 

STL. 


EASY 
TO  USE 

BUILD  CUSTOM 
CABINETS  YOU'LL   BE 
PROUD  OF  I  COMMERCIAL 
QUALITY  AT  ^^o  THE  COST  I 

GUARANTEED! 

ORDER  NOW  from; 

ASSOCIATES 

P  0  BOX  757 

30S0  NE  5S  TH  AVI    '^336 

SILVER  SPRIHGS,  HA,  IZ&SS 


con  t  II.  s. 
only,  sorty 
no  cods*     I 


MICROWAVE  ANTENNAS&KITS 


MICROWAVE  TRANSISTORS 
AZ-EL  OPTION  KITS      * ' 
MICROWAVE  DIODES 

PARAeOUC  REFLECTORS 
ALUIVIINUM  FEED-HORNS 


Your  source  of  supplies  for  ttie  fastest  growing  fteld 

of  communications.  Here  is  a  low  cost  eniry  fnro  Ihe 
fascinating  area  oi  microwave  technology.  We  offer 
a  complete  line  of  ant^rvnas.  receivers,  p re-amps, 
power  supplies,  etc.......  Cat!  or  write  for  details. 


DATA  SERVICE  COMPANY  i^346 
3110  Evelyn  Street 
Roseville.  MN  55113 
612-636-9469 


Louis  N.  AnciauXy 

WB6NMT 
stands  behind 
every  product 

he  makes 

at  Lunar 

Electronics. 


■ — ^« 


2785  Kurtz  Street,  Suite  10 

San  Diego,  CA  92110 

(714)  209-9740     Telex  181747 


Subscrfptvon 
Problem? 


73  Magazine  does  not  keep  subscrip- 
tion records  on  the  premises,  there- 
fore calling  us  only  adds  time  and 
doesn't  solve  ttie  problem. 

Please  send  a  description  of  the 
problem  and  your  most  recent  ad- 
dress label  to: 


73  Magazine 
Subscription  Dept, 
PO  Box  931 
Farmingdale,  NY  11737 


23  00   MHZ 
DOWN  CaMVERTER 


Finally  a  praven    de&jgn 
wjth  a  srnaH  size.  PC  boai-d 
mounts  on  back  of  coffee  can. 
PC  board   contains  a  Rf   amp, 
Mixer,  Lo>  and  an  I f  amp. 

Kit    supplied  wtth  a  5  page 
broshure.  PC  board.  Diodes, 
Chip  Caps,  Transis tors-and 
all       parts  to  complete  a 
working   board. 


Money  Order.  Cod.  or  Check      ^351 
mail  or  phone 

UNIVERSAL  COMMUNICATIONS 

1S25  JOCVLE; ARLINGTON,  TEX,      76010 


Thank,  /oti  and  enjoy  your  subscription. 


S17-  26  5    0391 


THe 
Famous 

CLeCG 

Twms 


MARK-3  FM-7e 

144-148  MHz*  15 Watts    220-325  MHz    lOWattS 
$205  $f»5 

For  2  merers 
&220mHz 


12  Channel  operation  at  unbelieva- 
ble price— plus  the  performance  & 
refiabilitv  vou  have  learned  to  expect 
from  Clegg. 

Special  quantity  pricing  is  available 
on  both  models.  Get  your  group  to- 
gether K  cali  1-800-233-0250  for  a 
quote  on  your  requirements. 

*MARK-3  can  be  supplied  with  spe- 
cial modification  for  CAP  or  MARS! 

Call  or  write  today  for  descrfptlve 

brochure. 


^hl9 


CommurfcahGns  Coc  p. 


^^r   191 1  Old  Homestead  Lane 

Greenfield  IrxJustriat  Park  East 
Lancaster  PA  1 7601 
(71 7)  299-7221 


1^13 


GIGA  Hz  Preamp!! 

Ultra-wideband 

1  MHz 

to  1000  MHz 

The  PM'5  preamp  mchduie 
covers  the  entire  range 
from  1  MHztolGHzOOOO 

MHz).  Perfect  for  the  new 
GHz  counters  and  higher 
UHF  bands,  the  tremen- 
dous bandwidth  of  this  preamp  makes  it  so  versaiiie 
you  wiil  soon  deperid  on  il  whenever  added  gain  i& 
needed  for  RF  measurements,  A^so  For  scopes^  mW 
power  meters,  detectors,  etc.  Gain  is  30  dB  from  1  MHz 
to  500  MHz  decreasing  to  15  dB  at  1  GHz.  Maximum 
output  is  1  volt  p-p  into  50  ohms.  II  is  designed  to  worK 
in  either  50  or  75  ohm  systems.  The  preamp  is  ready  to 
use  wiJh  the  power  adapter  provided  Of  any  7.5  to  15 
volt  DC  supply  at  50  inA.  It  can  be  "'builMn"  or 
mounted  on  your  equipment  if  desired.  Made  wi(  h  hne 
quality  p^ated-l^ru  boards,  strip-line  design  usin^  mi- 
orowave  transistors,  BNC  connectors, 
Model  PM-5UHF  Preamp  (wf power  adapter). $S9JS 

SENSITIZE  YOUR  COUNTER 

If  s  Ten  Times  Batter 

with  a 

COUNTER  PREAMP 


^i.i4mt: 


.:.^- 


Wide  band  preamps  wpfh  20  lo  30  dB  gain.  Improves 
performance  of  low  price  counters  considerably. 
Probe  reads  oscillators  wilhout  loading.  Generators 
can  be  sel  to  lower  output  avoiding  frequent  shtlts. 
Also  for  scopes,  meters,  etc.  Valuable  IfOubleshDOting 
^id,  Poiwered  by  3  pen  ceils.  BNC  connectors.  Hi  Z  in- 
put. Output  is  200  to  400  mv  rms  into  50  ohms. 

Model  VP-2,  VHP  Counter  Preamp. 
100  KHz  to  200  M  Hz.....  ..„ $39.95 

Model  UP-3;  UHP  Counter  Preamp. 
1  MHz  to  500  MHz,....;',..:......,.$S4,95 

Order  fronn  PAG  EL  ELECTRONICS.  6742-0  Tampa 

Ave,.  F?eseda.  CA  91335,  Send  check  or  MO  for  ppd. 
shipment  via  UPS  when  avail.  Or  call  213-342-2714  for 
COD.  Foreign  iSdd  10%  for  airmail  &  handling.  Calil 
res.  add  6%  sales  tax.  One  year  warranty,  money  back 


guarantee. 


t^  34B 


:J5>  PAGEL  ELECTRONICS 


t^  Rsad&r  Service  —see  page  195 
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not  later  than  one  calendar 
month  following  the  date  of  the 
contest  and  must  be  received  by 
the  contest  manager  not  later 
than  40  days  following  the  said 
contest,  A  signed  declaration 
that  the  station  was  operated  in 
accordance  with  the  current 
licensing  conditions  must  ac- 
company all  entries.  It  is  a  con- 
dition of  entry  that  the  decision 
of  the  WAB  Contest  Manager 
and  the  WAB  Committee  shall 
be  absolute  in  the  case  of 
dispute.  For  SWLs,  all  stations 
logged  must  be  parttcipating  in 


the  contest  and  giving  serial 
numbers  which  must  be  logged. 
The  results  wilt  be  reported  to 
the  RSGB  and  the  Contest  Man- 
ager will  supply  a  detailed  result 
sheet  on  receipt  of  an  SAE  on  or 
after  November  1st. 

KA8C01 

Amateur  station  KA8COI  will 
be  operating  as  a  special  event 
station  this  Labor  Day,  Septem- 
ber 1,  1980,  during  the  course  of 
the  annual  Muscular  Dystrophy 
Telethon  hosted  by  Jerry  Lewis. 
The  time  will  be  from  0330  to 


2230  GMT  and  the  frequency  w 
be  7.230  MHz  SSB.  A  numbered 
certificate  will  be  available  to  all 
stations  making  contact  with 
KA8C0I  during  this  period. 
There  will  be  no  charge  or  fee  for 
the  certificate.  Stations  are  re- 
quested to  send  an  SASE  with 
their  QSL  and  mention  their 
QSG  number  (which  will  be 
given  them  on  the  air).  No  third- 
party  traffic  will  be  handled  on 
the  behalf  of  the  Muscular 
Dystrophy  Association  and  no 
solicitations  for  donations  will 
be  made  over  the  air.  Anyone 


wishing  to  donate  to  the  MDA  is 
urged  to  do  so  through  their 
local  telethon  station.  The  MDA 
is  a  non-profit  charity;  dona- 
lions  would  be  tax-deductible. 

The  Muscular  Dystrophy  As- 
sociation has  been  contacted 
about  this  operation  and  has  is- 
sued their  formal  approval  The 
certificate  will  bear  the  signa- 
ture of  Jerry  Lewis,  National 
Chairman  for  the  MDA.  Send 
QSL  Information,  QSG  number, 
and  SASE  to:  KA8COI— MDA 
Certificate,  PO  Box  332,  South 
Webster  OH  45682. 


DX 


from  page  16 

ly  CW  by  Eric,  as  neither  of  these 
countries  is  particularly  rare  if 
one  works  all  modes.  QSLs  for 
all  SMOAGD  operations  to 
SM3CXS, 


N6DX,  N2KK,  and  JA1BK  fin- 
ished their  Pacific  Islands  op- 
erating in  May  at  A35DX,  Tonga, 
canceling  the  planned  last  stop 
at  Wallis  Island,  Reports  would 
indicate  that  much  if  not  most  of 
the  operating  by  this  group  was 


on  6  meters. 

Jurgen  Carow  DF30L  and 
nine  other  German  hams  spent 
two  weeks  in  Sri  Lanka  teaching 
radio.  Jurgen  made  575  CW  con- 
tacts while  he  was  there  using 
4S70L.  QSL  to  WiSJRN,  Cali- 
book  address. 

More  Germans,  this  time 
members  of  the  Wiesbaden 
Amateur  Radio  Club,  vaca- 
tioned in  Leichtenstein  and  op- 


erated DA1WA/HB0.  North 
Americans  send  cards  to  Steven 
Hutchins,  Box  4573,  APO  NY 
09109,  You  may  have  seen  the 
special  on  Leichtenstein  on 
CBS^s  "60  Minutes'*  recently; 
much  of  their  economy  is  post- 
age stamps  sold  to  collectors 
around  the  world.  Unfortu- 
nately, the  millions  they  had 
printed  for  the  Olympics  were 
destroyed  in  May. 


K6LPL/KH3 
APRIL,  1980 

The  trip  to  Johnston  Island  was  initially  planned  in 
February,  1980,  when  it  became  obvious  that  activity  from 
KH3,  especially  on  single  sideband,  was  very  low.  There  was 
great  difficulty  in  securing  permission  to  land  on  the  island 
due  to  long-standing  military  policy,  but  with  the  help  of  Joe 
Merdler  N6AHU  and  Congressman  James  Gorman,  the  mili- 
tary was  persuaded  that  1  was  not  a  'dangerous,  radical 
type- 
Once  permission  was  secured  from  the  Defense  Nuclear 
Agency,  they  became  extremely  cooperative  and  anxious  to 
ensure  the  success  of  the  trip. 

I  arrived  by  Air  Micronesia  on  April  21,  1980,  at  11 00  local 
time  (2100Z).  After  30  minutes  of  indoctrination  in  the  use  of 
gas  masks,  I  was  shown  the  MARS  station.  The  layout  was 
quite  nice,  but  the  equipment  was  badly  in  need  of  align- 
ment and  maintenance, 

I  brought  a  Kenwood  TS  520SE.  2  GLA  1000  amplifiers, 
OSCAR  equipment,  a  complete  Microlog  RTTY  station,  and 
various  peripheral  equipment  for  the  use  of  the  resident 
General  class  operator,  KH3AA,  and  this  equipment  is  to  be 
left  on  the  island  for  any  future  hams  that  may  be  stationed 
there.  This  equipment  was  donated  by  the  Southern  Califor- 
nia DX  Club  and  the  Southern  California  DX  Foundation. 

There  was  an  excellent  antenna  system  already  In  place 
on  the  island,  including  2TA  36  beams  at  60  ft.,  an  80-meter 
dipoie  at  70  ft.,  and  a  2'element  40-meter  beam  at  65  ft.,  so  no 
further  antennas  were  needed. 

After  station  set-up,  the  tirst  CQ  was  called  and  the  pileup 
was  horrendous.  Over  2,000  contacts  were  made  in  the  first 
18  hours.  The  pileups  were  orderly  and  well-behaved.  Initial- 
ly, I  worked  split  on  10  and  15  meters,  but  as  the  first  initial 
rush  calmed  down,  it  became  obvious  that  working  trans- 
ceive  by  call  districts  resulted  in  a  20%  higher  QSG  rate. 
This  was  made  possible  only  by  the  excellent  signal  and 
good  propagation  conditions,  and  l  would  not  recommend  it 
under  ordinary  circumstances.  The  highest  QSO  rate  was  an 
unsustainable  5.3  per  minute  for  stateside  stations.  The  rate 
for  JAs  was  approximately  four  per  minute,  and  Europe  was 


quite  variable.  The  European  hams  were  quite  unruly  and 
never  seemed  to  follow  instructions,  even  though  they  were 
repeated  in  six  languages.  The  only  general  exceptions  to 
this  rule  were  the  Scandinavian  and  Soviet  stations  who 
seemed  to  follow  instructions  fairly  well.  The  number  of 
QSOs  continued  at  approximately  2,000  per  day  until  the 
last  30  hours,  when  conditions  deteriorated  to  the  States, 
but  the  JAs  picked  up  the  slack.  They  are  a  pleasure  to  work 
with  once  you  get  used  to  their  strange  phonetics. 

By  the  last  day,  I  needed  only  Zone  26  for  WAZ,  and  I  got 
that  with  the  help  of  W6PJX  and  W7PH0  when  !  worked 
HS5AID. 

I  should  say  a  word  about  propagation  from  this  location. 
There  were  two  excellent  openings  to  Europe  per  day  on 
both  10  and  15  meters.  The  initial  IOmeter  opening  was  in 
the  early  mornmg  hours  local  time,  and  a  secondary  opening 
occurred  at  approximately  0700Z.  The  15  meter  openings 
were  slightly  later,  beginning  at  about  1700Z  and  again  at 
0900Z,  Signals  were  extremely  loud  to  Europe  on  both  bands 
on  most  occasions.  On  20  meters,  there  was  a  morning 
opening  to  Northern  Europe  that  was  excellent,  and  an  eve- 
ning opening  at  approximately  0500  that  was  also  good;^, 
however,  the  QRM  was  extensive.  Excellent  openings  to 
A51,  JT1,  Southern  Africa,  the  Indian  Ocean,  South  America, 
etc.,  occurred  at  these  times  as  well.  During  the  evening 
opening  at  0700Z,  both  long  and  short  path  to  Europe  were 
possible  on  20  meters.  15  meters  was  the  most  reliable  band 
by  far,  and  approximately  60%  of  the  QSOs  were  made  on 
that  band. 

40-meter  and  80-meter  propagation  was  impeded  by  a  tre- 
mendous amount  of  static  crashes;  however,  41  states  were 
worked  on  40  meters  Including  all  of  the  Wis,  2s,  3s,  and  4s. 
The  80-meter  opening  was  also  good  and  the  Wis  were 
worked  with  no  difficulty.  No  foreign  stations  other  than 
JAs,  VKs,  ZLs,  etc.,  were  worked  on  40  and  80  meters.  There 
seemed  to  be  persistent  openings  to  JA,  VK,  ZS,  etc.,  at  all 
hours  of  the  day  and  night. 

All  in  all,  it  was  a  wonderful  trip  with  125  countries, 
Worked  All  Zones,  and  12J8Q  QSOs. 

Stand  by  for  the  next  big  one!  -  K6LPL. 
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QSL  Managers - 

-Lists  of  QSUng  information 

are  availabie  everywhere. 

and  wB  do  mean 

everywhere.  We  have  tried  to  make  this  list  usefuf  in  a  special  way  by  iisiing  stattons  activety      \ 

worked  on  the  bands  during  the  month  of  May. 

This  is  a  regular  part  of  this  DX  column  in  73. 

You  wftfnote  some  listings  which  are  the  same  as  they  have  been  for  years 

.  The  idea  is  to  pro- 

vide  you  with  useful  information  for  your  recen 

t  DXing. 

Last  stop  in  May  for  John 
Ackley  KP2A  was  at  the  home  of 
Father  Marshall  MoranSNIMM, 
in  ttie  Himalayan  mountains  of 
NepaL  Joiin's  first  mornmg 
there  (evening  in  the  US)  was 
May  22.  when  band  conditions 
were  outstanding,  if  not  phe- 
nomenal. Me  was  as  loud  on  IS 
meters  as  the  woodpecker! 
John's  Nepal  visit  followed  op- 
erating at  8Q7  Maldives,  VS5 
Brunei,  HS  Thailand,  and  pre- 
ceded his  final  stop  at  CR9 
Macao  »n  early  June.  AH  spon* 
sored  in  pari  by  the  Inler- 
nationat  DX  Foundation. 

Several  operations  took  ptace 
from  Cocos  Island,  with  a  virtual 
flotilla  of  boats  from  Costa  Rtca 
arriving  with  hams  nearly  every 
weekend.  T19CF,  TI9XXX, 
TI9FAG.  T[9PN,  and  TI9CC  were 
all  heard.  Their  favorite  haunt 
appeared  to  be  the  tow  end  of 
the  20-meter  phone  band  (14200* 
210)  in  the  early  evening  hours. 

Operations  which  did  not  take 
place  included  the  YV0  Aves 
Island  operation,  originaHy 
scheduled  for  the  CQ  WPX 
Phone  Contest  In  April,  post- 
poned once,  then  cancelled,  It 
was  rumored  they  arrived  by 
boat  at  the  wrong  Aves  Island, 
there  being  two  near  Venezuela. 
VE3FXT  did  not  come  on  from 
Burmai  the  rumored  BajO  Nuevo 
activity  in  late  May  did  not  hap- 
pen, and  none  of  the  China  catl- 
signs  heard  on  the  bands  were 
anythrng  but  bogus.  A  "CE0ZJ" 
on  Juan  Fernandez  was  worked 
by  many  in  April  and  May  but  Is 
disowned  by  theChilean govern- 
ment authorities.  And  ZS2MI  on 
the  bands  is  a  figment  of  your(or 
someone's)  imagination  after 
June  10;  Johann  left  then  and 
his  replacement  on  Marion 
Island  is  not  a  ham. 

QSL  cards  out  »n  quantity  in 
May  gladdened  DXers'  hearts: 
3C1AA,  3C0AB,  TZ4AQS, 
TN8AJ,  8Q7AL,  and  more, 
Glorioso  cards  are  supposed  to 
have  come  out  in  early  July,  as 
are  WA2FfJ/Kingman  Reef  con- 
firmations. The  accompariying 
list  of  managers  for  May  actives 
should  hetp  you  get  what  you 
need.  KL7iRT  was  notified  by 
the  post  office  that  a  bundle  of 
QSLs  headed  for  the  ARRL  out- 
going bureau  in  Newington  was 
lost  without  a  trace.  These  were 
for  Europeans  and  Japanese 
worKed  during  the  1979  CQ  WPX 
Phone  Contest.  ET3PG  cards 
can  be  most  easily  obtained  by 
ensuring  you  ask  the  operator 
for  his  full  name  and  his  PC  Box 
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in  Addis  Ababa;  each  station  op- 
erator handles  his  own  con- 
firmations separately. 

Jim  Smith  P29JS  reports  fur- 
ther progress  in  arrangements 
for  an  operation  from  VK0  Heard 
island  tale  this  year  of  early  in 
1981  (see  letter  In  this  column 
last  month).  Finances  will  be 
considered;  the  boat  ride  is  ten 
days  each  way  and  Smith  envi- 
sions a  14-day  stay  on  Heard. 
We  are  encouraged  by  his  ad- 
monition of  "two  contacts  only 
per  statioHi  one  phone  and  one 
CW."  Now  that's  planning, 

TN8AJ  continues  active  from 
the  Congo  Republic  when  cir- 
cumstances permit.  One  of 
those   circumstances    is   the 


availability  of  electric  power. 
Approvai  for  sending  his  card 
for  DXCC  credit  was  finally  ob- 
tained from  Newington  m  late 
May,  WB9TTM  handles  the 
cards  onfy  for  when  he  has  han- 
dled a  list  operation  for  TN8AJ; 
otherwise,  the  cards  come  from 
DM2XL0. 

TL8WH,  at  an  embassy  in 
Bangui,  Centrai  African  Re- 
public, expects  to  be  stationed 
there  at  least  two  years.  He  is 
primarily  active  on  20-meter 
SSB.  W5RU  is  the  QSL  address. 

VKSOTs  Christmas  Island 
VK9XT  operation  in  March.  1980. 
netted  15,000  HF  contacts  in  150 
countries^  plus  1700  6-meter 
contacts   with    eleven    Asian 


countries.  Steve  has  answered 
over  5000  direct  QSLs  pius  an- 
other 3000  via  bureaus.  Steve 
also  operated  VK2ATZ  Lord 
Howe  in  the  1979  CQ  WW  Phone 
Contest  for  10.000  contacts,  but 
has  been  surprised  to  receive 
only  about  3000  cards  for  that 
one. 

Dave  Gardner  K6LPL  received 
the  Southern  California  tix 
Club's  annual  ^'DXer  of  the 
Year*'  award  at  the  Fresno  DX 
Convention  in  April.  Dave  be- 
came a  ham-shack/household 
name  in  January  as  part  of  the 
K6LPL/KH5  operation  from 
Palmyra  and  clinched  it  by  mak- 
ing over  12,000  contacts  single- 
handedly  from  Johnston  Island 


in  April.  The  story  in  his  own 
words  accompanies  this  col- 
umn. 

Hugh  Cassidy  WA6AUD,  pub- 
lisher of  the  West  Coast  DX 
BuHetin  from  1968  to  1979,  was 
inducted  into  the  CQ  DX  Halt  of 
Fame  in  April,  also  at  the  Fresno^ 
Convention,  Cass  and  his  wife 
Virginia  put  out  the  bulletin 
every  week  by  themselves  with- 
out a  miss  for  over  600  issues. 

All  of  the  information  for  this 
column  came  from  The  DX  Bui- 
/efiV?,  a  weekly  publication  out  of 
Vernon  CT,  Please  send  your 
photos  and  comments  to  the 
editor  at  the  above  address. 
Thanks  to  SM6AFH  and  K1RIF 
for  the  photos  this  month. 


W2NSD/i 

NEVER  SAY  DIE 

editorial  by  Wayne  Green 


from  page  6 

is  no  way  in  the  world  for  man- 
kind to  do  without  this  impor- 
tant way  of  life. 

I  pointed  out  that  it  was  a 
Frenchman  who  had  the  con* 
cept  and  got  things  started 
towards  the  European  Econom- 
ic  Community  and  that  the 
logical  extension  of  this  con- 
cept  was  one  Europe,  with  a 
common  language,  common 
money,  and  a  single  govern- 
ment. This  had  worked  out  well 
in  the  United  States,  I  men- 
tioned, with  the  best  parts  of 
each  culture  being  preserved. 

With  the  communications 
and  travel  systems  we  have 
now,  resistances  toward  a  worid 
melting  pot  concept  will  only 
slow  the  eventual  process,  not 
prevent  it.  It  is  just  too  simple  for 
me  to  travel  to  the  Netherlands, 
bringing  my  little  envelope  of 
Engilsh  with  me  and  thus  chill- 
ing, to  some  degree,  the  use  of 
the  Dutch  language.  Our  export- 
ed movies  and  television  pro- 
grams  put  even  more  of  a  chill 
on  resistances  to  English.  I  sat 
in  Delft,  spending  a  good  part  of 
an  evening  watching  a  special 
program  on  television.  They 
were  playing  a  full  day  of 
American  TV  so  the  Dutch  could 
see  what  it  was  like.  I  have  never 
bothered  to  watch  'The  Ropers" 
at  home,  but  in  Delft  i  watched 


them  and  enjoyed  them.  Ditto  a 
Sinatra  special  which  went  on 
into  the  early  morning  hours. 

Next,  the  scene  shifts  to 
home  and  a  segment  on  "60 
Minutes,"  I  think.  It  was  re- 
corded while  I  was  away  and 
had  to  do  with  the  gradual 
change  of  the  US  to  a  bilingual 
nation.  Spanish  is  slowly  being 
accepted  as  a  second  language 
In  our  country.  The  pressure  Is 
on  from  the  millions  of  Mexi- 
cans who  have  come  to  our 
country  .  .  .  from  the  Puerto 
Ricans,  who  have  come  here  to 
escape  the  poverty  of  their 
country  . .  .  and  the  hundreds  of 
thousands  of  Cubans  seeking  to 
get  away  from  Castro. 

One  of  the  things  which  has 
helped  to  make  America  strong 
has  been  the  melting  pot  syn- 
drome  and  I  think  we  should  all 
fight  to  keep  that  going  for  us.  I 
don't  know  if  you  know  this  or 
not,  but  English  used  to  be  the 
off iciai  language  in  Puerto  Rico, 
That  got  changed  some  thirty 
years  ago  as  a  result  of  a  visit 
there  by  Eleanor  Roosevelt . . . 
who  put  the  pressure  on  to  get  it 
changed  to  Spanish  .  . .  with  ob- 
vtous  success,  That  Is  what  I 
was  told  when  I  first  visited  that 
country,  back  in  1955.  They  had 
been  having  problems  at  that 
time  with  the  Spanish  speaking 
people  getting  into  fights  with 
the  Americanos  . . ,  stoning  our 


military  buses. 

English  is  the  most  common 
language  in  the  world  and  I  think 
we  should  keep  the  pressures 
on  to  make  it  the  world  lan- 
guage. I  think  we  should  do  this 
particularly  at  home,  pushing 
back  the  tide  of  signs  in  Spanish 
and  French  which  are  Infiltrat- 
ing our  society. 

The  common  language  of 
amateur  radio  worldwide  is 
English.  Indeed,  thousands  of 
people  learn  English  through 
their  interest  in  amateur  radio 
and  their  contact  with  the 
almost  universal  English  speak- 
ing community  we  have  on  our 
DX  bands. 

But  if  we  acquiesce  to  the 
pressures  to  let  children  who  are 
being  brought  up  in  this  country 
stick  to  their  non-English 
tongues,  we  will  be  starting  to 
unravel  the  melting  pot  concept 
which  made  our  country  so 
strong  and  into  such  a  single 
society.  Sure,  it  is  more  difficult 
on  children  who  hear  nothing 
but  Spanish  at  home  to  learn 
English  and  deal  with  it  in  their 
schoolwork„  But  we've  been 
through  that  for  quite  a  few  gen- 
erations as  the  Germans  arrived 
in  large  numbers,  the  French, 
the  Polish,  the  Irish,  and  so 
forth.  The  first  generation  was 
the  most  difficult  for  them,  the 
second  had  very  little  problems, 
and  by  the  third  generation  the 
melting  had  been  completed. 
But  suppose  we  had  arranged 
for  whole  towns  to  speak  Ger- 
man In  Minnesota  and  other 
towns  to  speak  Swedish  In  Wis- 
consin, Spanish  in  Texas, 
French  in  Louisiana,  and  so 
forth?  Out  in  Pennsylvania  they 
would  be  talking  Dutch  . . .  and 
it  wouid  be  a  mess. 


WHERE  IS  HALLiCRAFTERS 

NOW? 

A  recent  article  in  the  Miami 
Herafd  welcomed  Hallicrafters 
to  Miami.  It  Is  just  getting 
started  there,  with  about  120 
employees  at  present  making 
products  for  the  telephone  field. 

In  the  1930s  through  1950s, 
Hallicrafters  was  the  number 
one  firm  in  the  world  in  commu- 
nications receivers.  Few  hams 
did  not  cut  their  teeth  on  a  Halli- 
crafters receiver  during  this 
period.  Many  of  their  WWII 
SX-28  receivers  are  still  in  use  in 
the  backwaters  of  the  world. 

What  happened  to  Hallicraft- 
ers? Well,  they  were  doing  fine 
until  the  early  1960s,  despite  a 
growing  number  of  disappoint- 
ing receivers  being  produced. 
This  slippage  in  quality  had  a  lot 
to  do  with  the  design  philos- 
ophies of  the  Halligan  family, 
where  new  sets  would  emerge 
from  the  advertising  department 
and  then  engineering  would 
have  to  do  the  best  they  could  to 
live  up  to  the  ad  claims  and  the 
pictures  of  the  dummy  sets  ap- 
pearing in  the  ads,  Hammarlund 
and  several  other  firms  began  to 
take  advantage  of  this  weak- 
ness. 

The  big  blow  came  when  in 
1964  amateur  equipment  sales 
dropped  over  85% ^  responding 
to  the  ARRL  petition  to  the  FCC 
to  take  away  most  of  the  phone 
bands  from  most  amateurs  un- 
less they  passed  a  much  stiffer 
ham  exam  and  code  test.  The 
bottom  dropped  out  and  it  was 
at  this  time  that  Hammarlund, 
National.  Harvey  Welis,  and 
most  of  the  other  firms  making 
ham  equipment  faded  away. 

Hallicrafters  got  a  shot  In  the 
arm  making  mifitary  equipment 
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for  the  Korean  war  and  turned 
out  more  for  the  Vietnam  war^ 
but  ft  was  gone  f  ronn  its  old  pre- 
enriinence  in  amateur  radio  and 
shortwave.  They  tried  other  ap- 
proaches, but  eventually  were 
taken  over  by  a  CB  firm  in 
Dallas.  As  interest  in  CB  died 
down,  Hall  icrafters  was  reduced 
to  nothing  much  more  than  a 
name  and  the  contents  of  a  few 
packing  crates. 

One  of  the  CB  owners  bought 
out  the  name  and  the  assets, 
fired  everyone  still  involved,  and 
moved  the  works  to  Miami  to 
start  over.  The  assets  were  fur- 
ther reduced  by  three  substan- 
tial thefts  of  the  stuff  shipped  to 
Miami.  Still,  they  are  back  In 
business  and  the  name  will  con- 
tinue. 

The  name  flared  into  visibiUly 
a  couple  years  ago  when  an  em- 
ployee of  Hallicrafters  wrote  a 
letter  to  Baldwin  complaining 
about  the  ARRL.  The  chap  re- 
ported that  the  League  re- 
sponse was  to  try  to  get  him 
fired  rather  than  answer  the 
complainta  Later  the  chap  re- 
ported that  Baldwin  had  been 
successful  and  that  he  had  in- 
deed been  fired  as  a  result. 

Hammarlund  was  a  most  sue- 
cessfu]  producer  of  superb  re- 
ceivers for  many  years.  The  1964 
crunch  hit  them  hard.  Not  long 
after  they  got  caught  by  this 
sudden  stop  in  sales,  they  were 
selling  off  their  capacitors  and 
parts.  National  responded  to  the 
stop  in  demand  for  receivers  by 
putting  their  money  in  military 
contracts  .  .  .  and  it  didn't  take 
much  of  a  miscalculation  in  that 
field  to  put  them  into  bankrupt- 
cy. 

All  three  major  firms  had  been 
weakened  considerably  by  get- 
ting into  the  sideband  field  late. 
By  1957  I  was  trying,  as  the  edi- 
tor of  one  of  the  two  ham  maga- 
zines, to  convince  the  manage- 
ment of  these  firms  that  side- 
band was  going  to  completely 
replace  AM.  They  wasted  sever- 
al years  of  valuable  product 
development  time,  allowing 
Galaxy  and  Central  Electronics 
to  grow  on  sideband  equipment. 
They  were  just  really  getting  into 
sideband  with  strength  when 
the  1964  blow  came,  not  only 
finishing  off  Hallicrafters,  Na- 
tional, and  Hammarlund,  but 
also  doing  in  Zenith,  Galaxy, 
Johnson,  B8iW,  and  everyone 
else.  Only  Drake,  which  wasjust 
getting  started  In  the  receiver 
field,  survived  the  debacle.  Their 


sales  of  TVI  filters  kept  them  go- 
ing, 

UFOS  AGAIN 

The  lack  of  hard  news  seems 
to  have  thrown  the  world  of 
tJFOIogists  on  hard  times.  A  few 
years  ago  there  were  several  or- 
ganizations which  were  actively 
following  up  on  UFO  reports  and 
publishing  monthly  newsletters. 
The  oldest  and  biggest  of  them, 
NJCAP,  seems  to  have  disap- 
peared, with  reports  that  some- 
one took  over  and  took  the  mon- 
ey. I  don't  even  see  any  current 
references  to  APRO,  which  took 
over  as  number  one  when 
NICAP  began  to  go  downhill. 
Now  there  is  a  MUFON  in  Texas, 
but  their  newsletter  has  little  ex- 
citement in  rt. 

Tve  been  following  the  UFO 
news  from  the  first,  trying  to  fit 
reports  together  into  some  sort 
of  pattern.  We  have  had  amateur 
radio  UFO  nets  which  were 
started  and  then  faded  away, 
but  they  have  never  accom- 
plished anything  of  substance. 
Indeed,  if  I  thought  that  amateur 
radio  could  help  to  throw  some 
light  on  the  subject,  I'd  be  push- 
ing for  whatever  I  thought  would 
help. 

At  one  time  It  seemed  like  it 
might  be  possible  to  take  advan- 
tage of  UFO  reports  to  alert 
teams  ahead  of  them  so  a  better 
effort  could  t>e  made  to  investi- 
gate the  phenomena.  If  people 
only  had  early  warning,  they 
might  be  able  to  get  out  tele- 
scopes,  cameras,  electrostatic 
sensors,  and  other  equipment  to 
help  us  learn  more  about  UFOs. 
Amateur  radio  seemed  tike  the 
best  approach  to  such  a  warn- 
ing system  .  .  .  but  somehow 
ham  nets  never  really  clicked 
and  nothing  came  of  the  idea. 

After  reading  several  thou- 
sand UFO  reports  and  just 
about  every  book  published  on 
the  subject,  I  began  to  suspect 
that  there  was  more  than  acci- 
dent involved  in  the  lack  of  really 
substantial  evidence  that  UFOs 
exist.  With  many  reports  telling 
of  their  instant  appearance  and 
disappearance,  there  was  a 
strong  suggestion  that  some 
sort  of  time  travel  might  be  in- 
volved. This  would  answer  a  lot 
of  questions  which  otherwise  In- 
volved impossible  to  accept  da- 
ta. 

What  other  reasonable  ex- 
planation for  the  cave  paintings 
from  17,000  years  ago  which  de- 
pict the  same  saucer-like  ob- 
jects which  have  been  reported 


right  on  down  through  history? 
No  civilization  is  going  to  make 
the  same  model  travel  unit  for 
17,000  years.  But  if  anyone  were 
to  invent  lime  travel,  you  can  bet 
that  teams  would  be  going  back 
to  write  an  authentic  history  of 
our  planet.  We  don't  know  the 
rules  of  time  travel  yet,  although 
some  recent  theorizing  about 
Einstein's  equations  has  per- 
suaded many  scientists  that 
time  travel  may  one  day  be  prac- 
tical. 

One  of  the  main  worries  has 
to  do  with  what  happens  if  you 
go  back  through  time  and  kill 
your  own  grandfather.  What 
then?  This  either  can't  happen 
or  else  it  is  possible  to  change 
events  .  . .  neither  of  which  con- 
cepts can  be  grasped  with  any 
clarity.  More  likely  is  that  time 
travelers  have  some  rules  which 
they  damned  well  better  follow  if 
they  are  going  to  ever  return  to 
their  starting  point.  If  so,  it  may 
be  that  the  rules  wHi  cover  mak- 
ing changes  in  the  past  which 
could  affect  the  future . . .  such 
as  leaving  evidence  behind  of 
their  visit  (such  as  we  have  been 
looking  for). 

There  are  a  lot  of  reports  of 
fake  government  agents  who 
have  confiscated  the  better  UFO 
pictures  which  have  been  taken. 
There  are  hundreds  of  reports  of 
people  who  have  met  the  UFO 
travelers,  but  the  surprising 
thing  is  the  almost  total  lack  of 
consistency  in  their  reports  of 
what  they  were  told.  Of  course, 
If  time  travelers  have  a  need  to 
create  confusion  so  as  not  to 
change  the  future,  this  would  ex- 
plain it 

Once  you  remove  the  concept 
of  time  as  a  barrier  in  travel,  you 
can  go  anywhere  you  want,  so 
the  prospect  of  some  other  civil- 
ization visiting  our  planet  be- 
comes not  merely  possible,  but 
virtually  inevitable.  And  once 
they  arrive,  they  will  surely  want 
to  check  back  over  the  history  of 
the  planet.  This  would  hold  for 
all  visitors . , .  which  might  help 
explain  the  variety  of  beings 
reported  by  contactees.  Some 
short,  some  tall,  some  fat,  some 
thin. 

If  this  is  an  even  close  guess 
to  what  has  been  happening, 
our  trying  to  get  more  accurate 
data  on  the  UFOs  would  ob- 
viously be  doomed  to  failure. 
Thus,  even  if  we  were  able  to  get 
a  ham  net  working  to  help  gath- 
er more  data  on  the  UFOs,  the 
end  result  would  be  nothing 
more  substantial  than  we  have 


at  present ...  or  else  the  future 
might  be  changed . . , or  the 
time  traveler  might  go  pifft. 

I  do  appreciate  getting  news- 
paper clippings  of  UFO  reports, 
so  keep  'em  coming.  And  if  there 
are  any  serious  organizations  In 
the  field,  Td  like  to  know  about 
them,  too.  In  the  meanwhile,  Dl 
keep  enjoying  the  swamp  gas 
and  plasma  explanations  for 
UFOs. 

6000  WORDS  PER  MINUTE? 

One  of  the  projects  that  I  am 
working  on  with  the  microcom- 
puter industry  has  to  do  with 
promoting  the  concept  of  elec- 
tronic  matL  A  number  of  large 
firms  are  working  on  the  project, 
but  I  think  it  will  be  possible  for 
the  microcomputer  industry  to 
pull  an  end  run  and  beat  out  Ma 
Bell,  ITT,  and  any  other  firms  in- 
terested in  cornering  EM  com- 
munications. And  that  should 
even  include  the  post  office. 

If  the  microcomputer  industry 
can  come  up  with  a  slick  system 
which  will  enable  any  micro- 
computer user  to  send  mes- 
sages to  any  other  user,  all 
automatfcally  and  via  the  tele- 
phone wires,  I  think  we'll  have  a 
working  service  before  even  IBM 
can  do  anything  about  it. 

The  basic  idea  is  to  have  a 
box  which  will  plug  into  a  micro- 
computer and  also  into  the  tele- 
phone lines.  This  would  allow 
you  to  write  a  message  via  a 
word  processing  program,  and 
then  it  would  ask  you  for  the 
phone  number  to  which  the  mes- 
sage is  to  be  sent.  From  there  on 
it  would  be  all  automatic.  The 
box  would  disconnect  your  tele- 
phone so  you  would  not  be  able 
to  pick  it  up  and  screw  up  the 
communications.  It  would  then 
dial  up  the  desired  number .  .  . 
and  keep  at  it  every  minute  or  so 
if  the  number  is  busy  the  first 
time  around.  When  the  connec- 
tion is  made,  it  would  cause  the 
telephone  on  the  other  end  to  be 
disconnected  and  turn  on  the  re- 
ceiving computer.  Then  it  would 
send  the  message,  along  with  a 
verifying  system  which  would 
make  sure  the  message  was 
received  correctly.  Once  the 
message  was  completed,  it 
would  disconnect . .  .  unfessthe 
other  person  pushed  a  hold  but- 
ton to  hold  the  circuit  for  an  im- 
mediate answer. 

The  incoming  message  would 
be  stored  on  a  disk  and  perhaps 
a  light  would  indicate  the  pres- 
ence of  a  message.  Naturally  It 
would  be  simple  to  have  the 
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recemng  system  automaticaliy 
forward  the  message  to  any 
pJace  you  want  all  automati- 
cally. This  would  enable  you  lo 
have  your  "mail'"  delivered  to 
you  both  at  the  office  and  at 
home.  You  might  even  be  able  to 
get  it  in  your  car,  if  you  want. 

Okay,  how  does  this  tie  in 
with  amateur  radio?  Well,  re- 
member that  we  are  talking 
about  sending  the  messages 
over  phone  lines  . . ,  and  the 
bandwidth  of  these  lines  is 
about  the  same  as  we  are  used 
to  with  amateur  radio.  Thus,  any 
message  system  we  can  use 
over  the  phone  lines  we  should 
be  abte  to  use  with  amateur 
radio. 

The  present  standard  for  tele- 
phone computer  communica- 
tior^s  is  300  baud,  the  same 
speed  we  are  presently  autho- 
rized to  use  for  amateur  radio.  1 
think  this  is  pitifully  stow  and  I 
hope  that  many  amateurs  will 
join  me  in  trying  to  get  this  lid 
taken  off  our  restrictive  ASCII 
rules*  Tve  had  word  from  some 
readers  that  there  are  systems 
presently  in  use  which  are  send- 
ing ASCII  overthe  phone  fines  at 
9600  baud.  Now  that's  more  like 
itt 

Fof  those  of  you  who  are  not 
sure  how  fast  or  slow  300  baud 
realty  is.  fet  me  decipher  this 
term  for  you.  A  baud  is  a  single 
bit  of  information  per  second. 
Our  ASCII  code  normally  has 
eight  bits  to  send  the  character 
plus  one  start  bit  and  two  stop 
bits,  for  a  total  of  eleven  bits. 
Thus  at  300  baud  we  would  be 
sending  about  27  characlers  per 
second.  That's  1636  characters 
per  minute.  That  translates  into 
272  words  per  minute  . . .  which 
Is  about  the  speed  of  a  slow 
reader.  Anyone  with  some 
speed  reading  training  can  whip 
along  at  double  to  four  times 
that  rate. 

If  they  are  able  to  send  9600 
baud  over  phone  lines,  then  we 
should  have  little  trouble  in 
shifting  to  1200  baud  for  our 
ham  communications  . . .  and 
without  exceeding  the  band- 
widths  allotted  for  voice  chan- 
nels. That  would  give  us  a 
throughput  of  1000  words  per 
minute,  which  is  more  like  it 
There  is  no  reason  why  an  ama* 
teur  should  have  to  use  a  chan- 
nel every  second  that  he  is  in 
contact.  At  that  speed,  we  could 
get  our  messages  across  quick- 
ly and  have  the  channei  open  for 
others  to  use  while  we  are  read- 


ing  and   getting   ready  to  re- 
spond. 

Getting  back  to  the  electronic 
mail,  I'm  working  in  the  direction 
of  the  1200  baud  standard  at 
present.  If  it  is  really  practical  to 
step  that  up  to  9600  baud,  fine 
. . .  that  would  be  great.  But  we 
do  want  a  system  which  will 
function  over  crummy  phone 
lines  and  make  it  so  a  very  high 
percentage  of  our  calis  are  han- 
dled without  error. 

Now  comes  the  crux  of  the 
idea.  Studies  of  the  words  used 
for  ordinary  mail  show  that  only 
200  English  words  constitute 
over  80%  of  the  words  used.  If 
you  think  atK>ut  that  for  a  mo- 
ment, you'll  see  that  we  could 
set  up  a  simple  dictionary  of  250 
words  and  represent  them  by 
one  byte  of  information.  We 
could  put  this  dictionary  on  a  tit- 
tle ROM  chip  and  greatly  speed 
up  communications  by  having 
our  computer  look  up  the  byte  to 
represent  each  word  . . ,  trans- 
mit that  byte  of  information  and 
then  the  process  would  be  re- 
versed on  the  receiving  end. 

The  next  step  is  to  set  up  a 
farger  dictionary  * . .  perhaps 
30.000  words  . . .  which  would 
be  represented  by  two  bytes.  We 
could  have  specialty  diction- 
aries for  certain  Interests  and 
businesses  for  another  thou- 
sand words.  Words  not  in  the 
dictionaries  would  be  sent  one 
character  at  a  time  via  the  usual 
ASCII. 

The  net  gain  of  such  a  system 
would  be  to  permit  messages  to 
be  sent  at  an  effective  rate  of 
about  6000  words  per  minute, 
even  though  the  transmission 
speed  is  only  1200  baud. 

Once  we  have  such  a  system 
working  for  electronic  mail  use 
with  microcomputers,  we  could 
then  use  the  same  shorthand 
communications  via  amateur 
radio . . .  over  the  shortwave 
bands,  via  satellites,  and  even 
through  repealers. 

One  interesting  aspect  of  the 
system  would  be  the  ease  with 
which  it  could  be  made  confi- 
dential fof  business  communi- 
cations uses.  By  changing  the 
bits  around  . . ,  a  simple  matter 
for  3  computer . . .  the  incoming 
messages  would  be  almost  im- 
possible to  decipher  because 
the  wrong  words  would  be 
looked  up  In  the  dictionary 
ROMs- 

Oh*  and  one  other  possibility 
. , .  once  you  have  your  die* 
ttonary  set  up  in  a  ROM,  it  would 
not  be  difficult  to  change  these 


ROMs  for  translations  into  dif- 
ferent languages.  You  could 
send  English  and  have  it  come 
out  in  Arabic  or  Italian!  You'd 
have  to  be  careful  of  some  slang 
phrases,  which  would  translate 
oddly,  but  most  of  the  messages 
would  come  through  well 
enough.  This  would  not  hurt 
amateur  communications  a!  all 
...and  would  greatly  increase 
interest  in  many  foreign  coun- 
tries where  our  present  depen- 
dence upon  English  is  a  prob- 
lem. 

If  any  amateurs  are  interested 
in  getting  started  working  with 
any  parts  of  the  ideas  descrit>ed 
here,  you  may  be  sure  that  73  is 
interested  in  getting  articles  on 
the  results  of  this  work , . .  the 
circuits  evolved,  etc. 

MORE  RADAR  JAMMING 

There  have  been  some  rumors 
of  actual  communications  use 
of  the  10.5-GHz  rigs  designed  as 
radar  jammers  but  marketed  as 
ham  transceivers  as  a  strata- 
gem to  avoid  FCC  censure.  If 
anyone  has  had  any  success  in 
legal  use  of  these  rigs,  we'd  like 
to  gel  information  on  it. 

Dave  W40XC  sent  me  a  copy 
of  an  article  in  Law  S  Order 
magazine  (June,  1979)  on  a  new 
system  for  generating  radar 
jamming  signals.  In  this  one*  a 
series  of  tiny  antennas  tuned  to 
10.5  GHz  are  attached  to  the 
ignition  wires  of  the  car  and 
thus  radiate  powerful  broad- 
band signals  at  that  frequency. 
The  article  points  out  that  this 
also  tends  to  make  the  use  of 
your  car  radio  and  CB  (also  ham 
rigs)  impossible.  It's  an  inter- 
esting approach  and  probably 
within  the  law.  I  donl  think  there 
are  any  standards  for  maximum 
ignition  noise  radiation  .  .  . 
otherwise,  my  Datsun  2S0Z 
woutd  have  been  removed  from 
production. 

No  one  seems  to  have  yet 
come  up  with  a  legal  radar  jam- 
mer which  is  better  than  the  one 
we  published  by  Sterling  Olberg 
W1SNN  in  the  1976  Holiday 
issue  of  73  Magazine.  You  know^ 
at  the  time  the  article  came  in  I 
was  so  enthused  by  it  that  \  con- 
tacted a  manufacturer  and  inter- 
ested him  In  making  the  unit.  I 
couldn't  see  why  they  couldn't 
sell  tens  or  even  hundreds  of 
thousands  of  smoke  detector/ 
nyllifiers.  Then  I  contacted 
Olberg  and  he  said»  no»  he  had 
another  firm  which  was  inter- 
ested, i  think  it  all  died  about 
then,    so    the    world    never 


benefited  from  the  brilliant  con- 
cept and  Olberg  lost  out  on 
maybe  a  million  or  more  in 
royalties. 

The  idea  was  simple.  The 
Olberg  detector  worked  on  the 
principle  of  using  a  tuned  anten- 
na horn^  just  like  the  kind 
smokey  uses.  This,  being  tuned 
to  the  frequency  of  the  radar, 
reflects  back  a  much  stronger 
signal  than  the  car.  A  second 
diode  in  the  antenna,  fed  by  an 
audio  oscillator,  modulates  the 
reflected  signal,  returning  it  with 
the  tone  (and  speed  indication) 
of  your  choice. 

Despite  a  continuing  flow  of 
laws  from  states  trying  to  regu- 
late radio  reception,  the  FCC 
has  so  far  remained  steadfast  in 
protecting  the  right  of  any 
citizen  to  tune  to  any  frequency 
he  pleases.  The  restriction  is 
that  most  radio  signals  may  not 
be  used  for  personal  gain.  This 
is  contrary  to  the  laws  of  states 
trying  to  restrict  the  use  of  scan- 
ners which  will  receive  police 
signals  or  outlaw  Ihe  use  of 
radar  detectors.  It  is  also  a  pain 
in  the  butt  for  the  MDS  and 
satellite  television  people,  who 
would  like  to  have  the  govern- 
ment  protecl  their  transmis- 
sions so  they  won't  have  to  en* 
code  them.  My  hope  is  that  they 
be  as  successful  with  the  FCC 
as  amateurs  have  been. 

The  recent  Florida  attempt  to 
outlaw  radar  detectors  on  the 
basis  of  saving  gas  is  just 
another  illustration  of  the  blind- 
ness and  stupidity  of  many 
tegislatures.  Study  after  study 
has  shown  thai  the  55  mph 
speed  limit  has  so  little  effect  on 
saving  gas  that  it  is  ridiculous.  It 
has  had  no  demonstrable  effect 
on  saving  lives  either  It  has  had 
a  wonderful  effect  on  raising 
money  via  speeding  tickets, 
which  1  think  is  more  to  the  heart 
of  the  matter;  A  one  pound  in- 
crease in  tire  pressures  would 
save  far  more  gas  than  the 
speed  limit.  Repiacing  just  5% 
of  the  stoplights  of  the  country 
with  stop  signs  would  save  five 
times  as  much  gas  as  the 
government  even  claims  the 
speed  limit  has  saved.  And  hav- 
ing all  stoplights  change  to 
blinking  lights  late  at  night 
would  save  about  a  half  million 
gallons  of  gas  a  dayl 

I  see  no  sign  that  there  is  any 
seriousness  about  saving 
energy.  The  highways  are  still 
brightly  li!  ail  night  and  many 
government  buildings  leave 
their  lights  on  all  night.  Sports 
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cars  generally  use  less  gas  at 
higher  speeds  than  at  55  mph, 
since  they  are  destgned  and 
tuned  for  the  higher  speeds. 

in  the  meanwhile,  the  elec- 
tronic warfare  continues,  with 
the  pubfic  getting  more  and 
more  fed  up  with  the  lying  and 
harassment.  The  police  are 
wondering  why  people  think  of 
them  as  the  enemy  instead  of 
helpful  friends.  Now  that  they 
have  made  most  of  us  into 
criminals,  we  are  the  enemy 
. , .  unless  you  are  one  of  those 
people  who  are  holding  up  traf- 
fie  on  the  parkways  by  insisting 
on  poking  along  at  55. 

27%  IMPORTS 

The  continuing  debacle  of 
Chrysler  and  the  mounting  loss- 
es to  foreign  car  sales  has  come 
as  a  surprise  to  Detroit.  I  am  not 
sympathetic  with  the  problem. 

To  get  into  a  situation  like 
this,  the  car  manufacturers  have 
had  to  be  deaf  and  blind  to  what 
has  been  going  on.  Obviously 
they  don't  read  the  car  maga- 
zines, whose  editorials  for  the 
last  twenty  years  have  been  ex^ 
horting  Detroit  to  provide  cars 
which  are  fun  to  drive  and  as 
economtcal  as  those  from 
Europe. 

My  first  foreign  car  was  a 
Porsche.  I  started  driving  with  a 
'40  Ford  and  then  stepped  up  to 
a  '41  Ford.  These  lasted  me  until 
I  got  out  of  school  and  started  to 
make  some  money,  which 
brought  about  my  first  new  car 
]n  1954.  I  tried  a  Dodge  and 
brought  ft  back  after  one  week- 
end ...  it  drove  like  a  truck  com- 
pared to  my  old  Fords.  I  settled 
for  a  new  Ford,  but  t  was  not  a 
happy  person.  It  was  big  and 
clumsy  and  nowhere  near  the 
fun  to  drive  of  the  pre-war  Fords. 

In  1957,  a  good  friend  of  mrne, 
Ken  Grayson  W2HDM.  got  in- 
volved with  an  MG  sports  car 
and  car  rallies.  I  looked  over  the 
sports  car  field  and  decided  on  a 
Porsche  Speedster  for  $3,300. 
Ken  tried  my  Porsche  and  then 
quickly  got  rid  of  his  MG  and  got 
a  Speedster.  This  was  like  the 
old  Ford,  only  infinitely  better.  It 
could  go  120  mph  and  still  be 
safer  to  steer  and  drive  than 
most  American  cars  at  half  that 
speed.  The  handling  was  in- 
credible and  so  was  the  fun. 

In  no  lime  at  afl,  I  got  involved 
in  car  rallies  and  began  to  build 
up  a  bunch  of  trophies,  even 
placrng  well  in  some  of  the  Na- 
tionals. In  1958,  I  was  made 
president  of  the  Porsche  club 


and  made  a  club  trip  to  the  fac- 
tory m  Stuttgart,  where  1  picked 
up  a  car  for  a  friend  in  New  York. 
After  picking  it  up  I  drove  it  all 
over  Europe,  even  getting  some 
practice  at  racing  with  it  on  the 
Solitude  race  track  in  Stuttgart. 
Now  that's  an  exciting  sport,  but 
far  too  expensive  and  time  con* 
suming  for  my  life-style. 

In  the  New  York  area,  there 
was  no  problem  in  going  on  from 
one  to  three  rallies  on  a  week- 
end, mterspersed  with  some  of 
the  three-day  national  rallies  put 
on  by  the  Sports  Car  Club  of 
America.  At  first  1  went  as  a  navi- 
gator, working  on  a  system 
whtch  would  simplify  that  chore. 
I  worked  It  out  and  then  taught  it 
to  a  few  people  . . .  some  to 
navigate  for  me  while  I  did  the 
driving  and  some  just  friends,  I 
didnl  want  too  many  to  know 
about  it  because  it  gave  a  tre* 
mendous  edge  in  winning. 

For  those  readers  who  have 
never  been  on  a  car  rally, 
perhaps  1  should  explain  about 
them.  Normally  you  are  given 
your  route  instructions  about 
one  Tninute  t>efore  you  start  on 
the  drive.  Short  rallies  run 
perhaps  100  miles  and  the  long 
ones  often  500  or  more.  You  are 
supposed  to  always  drive  within 
the  posted  speed  limits  and  to 
stay  exactly  on  time  according 
to  your  instructions,  which  in- 
clude the  average  speeds  you 
are  to  drive.  The  fun  comes  In 
when  some  of  the  instructions 
are  a  bit  vague  or  you  make  a 
wrong  turn  and  then  have  to  play 
catch  up. 

In  1959, 1  got  enthused  by  the 
newly  released  Porsche  Con- 
vertible  D  and  bought  one  for 
delivery  at  the  factory.  I  saved 
enough  on  the  purchase  to  pay 
for  the  trip  to  Europe,  so  it  was  a 
good  deal.  After  driving  the  car 
for  a  year,  I  decided  I  didn*t  like  it 
as  well  as  the  Speedster,  so  in 
1962 1  shipped  the  old  Speedster 
back  to  the  factory  and  had  ft 
refurbished.  They  put  in  the 
latest  and  hottest  engine  and 
made  it  just  like  new  . . .  which 
was  exciting  because  they  had 
stopped  making  that  particular 
model  and  1  liked  it.  I  kept  the  car 
until  1972,  when  I  sold  it  to  a 
dealer,  tt  was  rusted  out  a  bit  in 
the  floor,  but  otherwise  Td  kept 
it  like  new-  It  had  over  200,000 
miles  on  it,  probably  50,000  of 
that  on  rallies. 

Since  that  time,  I've  had  a 
number  of  VWs  . . .  two  vans, 
both  rolled  over  and  demolished 
by  73  employees  ...  a  ooupfe 


of  bugs  whose  engines  were 
burned  out  by  our  employees^  a 
Volvo,  a  Mercedes  300  sedan, 
some  more  VWs  (hatchback 
models,  both  still  running  from 
*67  and  *6a),  a  Rover  2000TC, 
probably  the  finest  driving 
sedan  Tve  ever  had^  a  Datsun 
240Z  and  now  a  2802,  a  ft^azda 
RX-7,  etc.  A  couple  of  years  ago, 
i  decided  to  get  a  van  to  use  as  a 
mobile  office  and  made  one  of 
my  poorer  decisions  . , ,  a 
Dodge.  Not  only  did  the  dealer 
cheat  us,  but  Dodge  also  re- 
fused to  do  anything  about  it, 
saying  that  their  dealers  were 
not  Iheir  responsibility.  The  van 
didn't  run  much  for  the  first  year 
and  a  half.  Finally,  we  found  a 
Dodge  dealer  who  could  get  the 
engine  to  run.  but  it  still  dies 
now  and  then,  not  encouraging 
any  real  confidence  in  the  thing, 

Detroit  saw  sales  of  VWs  and 
other  foreign  cars  building  up 
over  the  years  and  they  laughed 
and  ignored  it. 

Recently,  we  needed  a  small 
sedan  for  the  business.  We 
looked  over  the  market  carefully 
and  it  came  down  to  a  Datsun, 
Toyota,  VW.  or  Mazda.  Nothing 
made  in  the  US  was  even  in  the 
ball  park.  Oh,  Tm  quite  familiar 
with  American  cars,  since  these 
are  what  I  have  to  rent  when  Tm 
on  trips  to  hamfests  and  con- 
ventions- We  got  a  VW  Rabbit 
and  it*s  been  perfect. 

It  isn't  a  question  of  the  price 
of  the  cars  as  much  as  it  is  the 
handling.  Detroit  makes  nothing 
like  the  RX-7  at  any  price.  I've 
visited  several  American  car 
plants  and  the  difference  in 
worker  approach  between  these 
and  the  Porsche  pfant  was  vast. 
The  Porsche  workers  put  great 
pride  into  every  car  they  worked 
on,  There  were  no  illfitting 
doors,  no  missed  spots  of  pamt. 
no  glue  on  the  upholstery. 
Everything  had  to  be  absolutely 
first  class  every  inch  of  the  way. 
Both  used  production  lines  lor 
assembly,  bul  in  one  case  the 
workers  had  their  hearts  in  their 
work  and  in  the  other  they  were 
there  for  the  paycheck  and  little 
more  . . .  getting  by. 

The  result  was  a  Porsche 
which  I  used  for  15  years  and 
eventuaffy  sold  for  nearly  what  t 
paid  for  it  new  .  .  .  and  which 
was  still  running  perfectly,  even 
after  200,000  very  tough  miles- 
There  wasn't  a  rattle.  We'd  be 
using  that  Rover  today  if  a  han- 
dyman hadn't  totaled  it.  racing  it 
in  our  driveway  while  I  was  on  a 
trip. 


Why  is  it  that  virtually  all  of 
the  improvements  in  car  design 
have  to  come  from  abroad?  And 
why,  once  they  are  made,  can't 
Detroit  pay  attention  and  at 
least  get  there  second  best . , , 
instead  of  last?  I  think  it  was  the 
Maserati  which  inspired  the  Dat- 
sun people  to  design  the  240Z 
car  and  mass  produce  it.  This,  in 
turn,  brought  on  the  260Z  and 
280Z  ...  followed  by  the 
Porsche  924  look-alike  and  the 
Mazda  RX-7.  You  see  a  lot  of  all 
these  cars  on  the  roads  today, 
and  still  Detroit  is  making 
nothing  comparable  ...  at  any 
price. 

When  was  the  last  time  there 
was  anything  innovative  from 
Detroit?  We  are  sf/// seeing  them 
trying  to  dump  gas  guzzlers  by 
offering  rebates  when  there  is  a 
serious  need  for  really  fuel-effi- 
cient cars.  I  think  they  could 
develop  a  100-mile-per-gallon 
car  if  they  wanted  to  do  it.  I 
suspect  that  such  a  vehicle 
would  be  a  combination  gas^ 
electric  car,  with  a  constant 
speed  engine  generating  the 
current.  Once  you  slop  asking 
an  engine  to  provide  power  over 
a  wide  range  of  speeds,  you 
greatly  simplify  its  design.  You 
also  are  able  to  get  it  to  run  on 
almost  anything  from  kerosene 
to  olive  oil.  The  engine  becomes 
simpler  and  less  costly. 

By  using  a  battery  to  store  the 
energy  from  the  engine,  you 
have  the  power  needed  to  start 
up  the  car  or  to  accelerate.  On 
braking,  you  use  the  motors 
which  drive  each  of  the  wheels 
as  generators  and  put  the  cur- 
rent back  into  the  battery  in* 
stead  of  wasting  all  of  that  work 
in  heat  through  the  brakes.  Oh, 
you  don^t  get  very  good  zero-to- 
sixty  times  with  such  a  system, 
but  you  do  get  very  dependable 
transportation  and  the  fuel 
economy  we've  been  seeking. 
Not  that  the  car  would  be  too 
draggy  .  .  remember  that 
troiley  cars  have  electric  motors 
driving  their  wheels  and  they 
can  throw  you  around  pretty 
well  when  they  start  up,  with  alf 
four  motors  in  parallel  across 
the  battery  .  .  ,  shifting  to  a 
series  condition  for  cruising.  We 
have  some  smaif,  lightweight, 
solid-state  controilers  these 
days  which  should  be  ideal  for 
controlling  such  a  system. 

Are  we  ready  for  a  car  which 
can  run  from  gas,  diesel  fuel, 
alcohol,  or  any  other  common 
fuel . . .  and  get  over  100  miles 
per  gallon?  I  think  it  might  sell. 
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>4i4^ards 


from  page  26 

13  North  American  countries; 
South  American  award—work 
12  South  Amefican  countries; 
European  award— work  12  Euro- 
pean countries;  Oceanic  award 
—work  12  Oceanic  countries; 
Asian  award  — work  12  Asian 
countries;  African  award  —  work 
12  African  countries. 

5.  To  apply  for  any  of  the  six 
continental  awards,  prepare  a 
separate  list  of  claimed  con- 
tacts for  each  continent*  listing 
all  call  signs  in  prefix  order.  In- 
clude date  and  time  In  GMT,  and 
the  t}and  and  mode  of  operation. 

6.  If  you  are  submitting  the 
sixth  award  application,  please 
emphasize  this  fact  to  speed 
processing  of  your  ultimate 
WTW  award. 

7.  Do  not  send  QSL  cards  1 
Have  your  list(s)  verified  by  two 
amateurs,  a  radio  club  secre* 
tary,  or  a  notary  public. 

8.  Each  continental  award 
has  an  award  fee  of  $3.00  or  6 
IRGs.  Send  your  application(s) 
and  fee(s)  to:  Bill  Gosney 
WB7BFK.  73  Awards  Editor, 
2665  North  Busby  Road,  Oak 
Harbor,  Whidbey  Island  WA 
98277  USA. 

WTW  DX  LISTING 

Over  the  past  year,  reference 
has  been  made  to  the  new  WTW 
(Work  the  World)  DX  listing.  In 
order  to  avoid  the  impossible 
task  of  having  to  decide  what  Is 
and  what  is  not  a  country  for  DX 
purposes,  the  awards  editor  and 
73  MagaiinB  BiaU  decided  lo  ac- 
cept the  decisions  of  the  many 
amateur  radio  societies  of  the 
world.  In  doing  so.  special  care 
was  taken  to  ensure  that  no 
single  organization  would  dic- 
tate the  cnleria  used;  instead, 
the  accumulative  opinion  of  all 
concerned  societies  would  be 
recognized. 

It  should  be  mentioned  also 
that  the  callsign  prefixes  shown 
do  not  represent  all  prefixes  as- 
signed each  country.  Listed  are 
only  the  more  common  prefixes 
heard  on  the  band.  Naturally, 
other  authorized  prefixes  will  be 
recognized  as  well. 


FP 

HH 

Kl 

J3,  VP2G 

KC4,KPt 

KG4 

KLT 

KP4 

KP4 

KS4.  KPa,  HKt 

K  V.  KP^ 
OX.XP 

Pi6.  t 

VE 

¥E1 

Vfl 

VO 

VP2A 

VPIO 

VP2E 

VP2K 

VP2L 

VPZM 

VPES 

VPW 

VPS 

VPS 

XE 
XF4 
ZF 
iV 

4y 

8P 


$t  Pierrv  A  MhiiMlofi 

Hfliti 

Dornifilcan  l^apublEc 

Grenada  4  Dflp#ndfiiieia& 

Guantanamo  Bay 
Alasiia 

Pu«r(o  Rico 

Sfrrrana  Bsftk  amj  Roneftctor 

Cam 

GnHm^and 


Sabtals. 

St.  Pnil  Is, 

Mntoundi^nd.  labradof 

Aiftigaa^  Sarbuda 

Dominiea 

Anguito 

St.  Kfttft 

51.  Luda 

Montseml 

St.  Vincaflt  A 


Turks  An4  Caicas  Isiands 

Bermuda 

United  Sfalas  taf  Anwriea 


talandm 
Grand  Cayman  lilamJt 
Jimalca 

HO,  UnitmtNittona 
Barbaciofl 


HQHTH  AMEHiCA 

Ct 

BaliHii** 

CO 

Cute 

m 

Qyadaloupa 

FO,FS 

G*l«M«NlitM 

FH 

Hflrtkikhi* 

FO 

ClhWcHiMi  IL 

SOUTH  MmimcM 

CE 

CEiA 

CEiX 

CEfZ 

Cp 

CX 

FV 

HC 

HCIt 

HK 

KKt 

HKi 

HKI 

HP 

HP 

HHI 

KZ 

LU 

Oft 

PJ 

PJ 

P¥ 

P¥l 

pvi 

PY> 
PZ 

TG 
Tl 
TIS 
VP1 

vpe,  LU 
vpa,  LU 

VPS,  LU 

vpa,  LU 
vpaw 

YN 

YS 

YV 

YVi 

ZP 

111 

9¥ 
fUffOPF 

C3 

CT 
CT2 
DA  DL 

EA 

EA« 

El 

EJt 

F 

FC 

Q 

QO 

at 

an 

am 

GW 

MA 

HB 

NBi 

HV 

t 

*C 

lA 

15 

IT 

JW 

JW 


CHila 

San  Feiij 

BoFivia 

French  Guiaitp 
Ecuachw 
<5aiepaQO«  )s- 
Calombia 
Bajci  Nuet^o 
MalpeiQ  is. 
Sati  Andres  & 
PTaifielenci^ 
P^naria 
HDndursB 
Swan  is. 
Canal  Zone 
Argentina 

PSfU 

Bonaire 

NothfrrlBnds  Anitltas 

Bra^ia 

Fernando  de  Naronha 

St,  Peler  «r  St  Paul 

Trtnidado  &  Mart'lm  Vni  Is, 

Surinam 

GuaiemaJa 

CDsla  Rica 

Cocc^&  IS, 

BelizB 

Falkland  I's. 

South  G^argia  1^^ 

South  Orkney  Is, 

South  Spndvylch  Isi, 

South  SliBlLand  Is. 

Soulh  GfBl%ftmtan<J 

Nicaragua 

Salvador 

V«n»zij«ilA 

Aves  is. 

Paraguay 

Guyana 

Trinjd^ad  and  Tobago 


Andorra 
PofTugal 

Fednral  Ref>v^i«  of  O^tmrntHf 

O^nnpn  O«mocr«lic  Avput^l^C 

Spain 

Bateanc  islands 

Republic  of  Iraland 

Ataii  Ss 

FfBIK* 

CoF^tca 
England 
Isie  o^  Man 
Northsm  Ireland 

Scotland 
OflifWi  l^iands 
Siietftand  l^iandi 
Guefisvy 
Walts 


LA 

LX 

LZ 

Ml 

0£ 

OH 

OHI 

oji 

OK 
OH 
OY 
CH 

PA 
SM 

SP 

sv 
sv 

sv 

TF 

UA.  UK).  3.4.« 

UAIUPCI 

UA3.  UK3F 

Uft,  UK.  UT.  UYS 

UCSl  UK2 

yOS,  UK50 

UPi  UIC3i,  P 

UD2,  lJK2<i.  O 

Uft£.  UI12R.  T 

YU 
ZA 
It 
lA 

4U 


SaritEB^ar>d 

Liecl!ii«!ft&ti^ 

Vatican 


Tu$J::4n  AtietlijJitlatJlO 

Sardinia 

Sicity 

Bear  te, 

&vait»*rdbL 

Jan  Maysn 


ASM 

AS 

ASX 

A7X 

AS3( 

AP 

«V 

«V 

cut 

EP 

HL.  HM 
HL.MM 
K5 
HI.  12 

iAin 

jRt,  KAi 
JD.  KAt 

JT 
JV 
KA 
0£l 

$a 

TA 

UA.  UK,  UV« 

UDe.  UK&C,  D,  K 
UPS,  UK6F,  0, 
0,  V 

UQS,  UKSQ 
LIHS,  UKBH 

yia,  uKai 

UiS,  UK&J.  ft 
Uir,  UK7 

VSfl 
VS9K 

vu 

VU7 
VU7 

xu 

xw 
xz 

¥A 

Yl 

YK 

ts 

4S 

4W 
4X.  a 

aZ4 

OH 

9H4 

9K 

9M£ 

9lli 

flit 

9N 

iV 


OCEAMM 

A3 

CRd 

C3 

DU 

FlC 

PO 

FW 

H*.  Vfl4 

JO.  KAI 

JO.  rJi 

KQ,  KHt 

KCt 
KGi.  KKZ 

KGiR 

KG«T 
KN« 
KH7 
KJ.  KH9 
RM.  KHi 


Norway 

Lujiembourg 

Bulgaria 

San  Krtirlno 

Auiina 

Finland 

Aitrvi  i%. 

Maj^ai  Raaf 

C»elnoblovakiia 

Qatglum 

Faaro*  Imlandi 

tltmnark 

Nalttarland* 

SwMtafi 

Poland 

Ofa«e« 

Oiodacanaia 
Mouni  Alh<a« 
leiliim 
lurt^aart  RSFSR 

FfafLf  J04a(  Lan4 
Kallninaradaa 
Uktalna 
Wh^ta  RSFSR 
IN «t da  via 
UthuAfiia 
Lalvia 
Ealonta 

nWIUIIIa 

Vugo^lavia 
Albania 
dbraiiai 
Uonaco 
ITU,  G«nt«a 

rsciiiti 


Oman  li, 

Bhutan 

Uniivd  Ajjib  Erniraiv^ 

Oalar 

Bahrain 

Pafctilan 

faiwai^ 

OhJna 

Macao 

Iran 

Hotiti  Koj«a 

Sculh  Kofaa 

ThaittAd 

Savdi  Arateia 

Japan 

Oklnartra  jRyiikyt'  la.F 

O^aaawara 

MMfffolia 

Jonlan 

US  Mthianry  in  Japan 

Lttbanon 

Bangtad«an 

Tuihay 

Aaialk  nSFSR 

AzaibaJdchan 
Q«4fgl« 

Armania 

Tuihoman 

Uzbak 

Tadthik 

Kaiakh 

Kirflhif 

Hong  Kong 

Kamaran  It. 

IMfd 

Andaman  &  Nlcobar 

La  pea  divas 

Khmsf  RfipubHc 

Vlttnarn 

Laoi  Ptiopl«'t  Dam.  tkmp. 

Burma 

AlghanJstan 

Irai) 

SyrJa 

Spratly 

Sll  Lank« 

Vaman 

lifatl 

CypruSi 

Pfiopli'i  Dam.  Rep.  ol  Yefnen 

NaiJiral  lonm 

Saud4  Arat^la^ltaq 

Mai  La 

Qofd  i  COfflifi'D 

Kuwait 

Waal  Maiaraha 

NiNlhiwnao 

3afa«ah 

Napal 

S  inga^ora 

Abu  Ail  Jabal  Attair 


ton^a  Aapubl4c 
Portufiiiiaia  Tinwr 
Rapul^ic  of  Naunj 

Ptt|ll|>||»IIV( 

N»tt  Caiadoma 

F  ranch  P^yn^im 

WaUim  a  Foituna  ltlar>di 

Solom«A  latiAdf 

Mifumi  Tof»hlfina 

Oh  mo  Toiiihimi 

Bakar,  Her* land,  Anwnean 

Phoafiii, 

CMAam  Carioiiiiva« 

Waatatn  Cafoima* 

Guam  ifiRi^ 

not* 

S4ip>an 

Tinian 

Hawaliian  l4lar>ds 

PUif*  Inland 

Jdtm*lor\  f aland 

MMtwray  Isiand 

K^n^irran  n»«t 

Patmyra 


KSe,  KHQ 

KW.  KHS 

KX 

PI 

TJ,  VRB 

VK 

VK 

VK9 

VK3 

VK^ 

WKg 

VK^ 

VKi 

VRt 

VRl 

VRl 

VR3 

VR$ 

VRT 

vss 

YB,  TC.  YO 

YS,  YC.  YB 

YB.  YC.  YD 

Yfl.  YC.  YD 

YB.  YC,  YD 

YJ 

ZK1 

ZKt 

ZK2 

JEL 

ZL 

ZL 

H 

ZH7 

SD2 

5W 

AFAMTA 

AS 
05 

eg 

CN 

CNa 

CR3 
CTJ 

04 

DE 

EAa 

EA9 
EA9 
EAS 
EL 

Er2 

ET3 

FSBW 

FBBX 

FBBZ 

FH 

FR 

FH 

FR 

FH 

HS 

IG 

m 

JZ.  Fia 

S7 

SS 

S$ 

ST 

STi 

SU 

TJ 
TL 
TN 
TR 


TU 
TY 
TZ 

vag 

VQ9 
V09 

vag 

XT 
Z07 

zm 
m 

ZS1,  Z4.fi 
2S2 
ZS2 
Z5S 

3flfi.  7 
3Bt 


3C 

3Di 

3V 

3X 

SA 
5H 
5N 

5fl 
5T 
5U 
5V 
5X 
5Z 
SO 
fiW 

IP 

TO 

TX 

ao  VS9 
tJ 

SL 
90 
Mi 
3X 


Amsrican  SantnB 
Wakg  isiind 
iVIar^N^^I  Islands. 
Papua.  NatN  Guinea 
Tuvalu  t$Und 
Australia 
Lord  Howa  laland 
WllUa  ^slani^ 
Chris  I  ma  £  UPaF^d 
Kaall^ng,  Cocoa  liland 
Methsh  Reef 
Norfolk  inland 
WftCquariv  I4l*ild 
Britlih  PhoaniM  l»tand^ 
Gi^EirtTl  Islnfid 
Ocean  tsLand 
CtiTittmai  isiarxi 
Prtcalrn  lilar>d 
Ltn«  liltn^.  Souifi 
aruj  Central 
{Sa«Ta5 
Bnzpvi 
Bam«f^ 

Cftlafacit 
Java 
Sumalta 
Weil  Irian 

*i»m  Habridlet 
HQfih  Coo^i  iftafKl 
Soulh  Coofc  iilanit 

*i|lt»t  Island 
Mffw  Zealand 
AMMmti  4  Carnp<Mii 
CKaiham  island 


Fiji  lilanda 
Vire^terri  Samoa 


Botswana 

Gambia 

MoTarhbtiqua 

MWQCSO 


Guinea  Bif^iau 

Madrira  l^ 

Angola 

ftapi^te:  «i  Cape  Vatita 

C0IIW«O£ 

Canary  Itlandt 

Cettta  and  Melilla 

llni 

RiQ  dv  Oio 

Liheua 

EniFea 

Ethiopia 

Ciozet 

)(.erijuaten:1t, 

Amsleidam  &  St  Paul 

Mayoll* 

GipMO$iO  Inland 

Juan  de  Nova.  Eutdfia 

Reunion 

TromeILn 

Bophuthatswana 

Lampeduia  Island 

P»niellerlia  If4and 

OHtiouli 

SeyehaLlea 

Transhaj 

Sao  TomEi  and  PrJnc^pe 

Sudan 

So-uih  Sudan 

Camaroon 

Cerrtrel  Alrican  Emphre 

Congo 

Go  ban 

Chad 

Ivory  Coast 

Bsnin 

Mill 

Heard  bland 

Aldibrj  tsMnd 

Chagoi  {tJlego  Garetar 

Desrochq^ 

Farquhiir 

Upper  Volla 

Si   Hbtena 

Ascensi&n  Island 

Gough  laland  and 

Tristun  4^  Ciirtna 

Rhodesia 

Soulit  Africa 

Pnnca  Edward  Inland 

Mnrjon  bt^and 

Soulhwamt  Alfica 

{Namibia} 

A^al^ega  A  St   Brandon 

Weuniiui 

Rodri^ua/  liland 

Equstqnal  Guin#l 

SwazJJand 

Tunii^ia 

R«publi«  of  Guinaa 

BouTct  liland 

Lfbya 

Tanzania 

ntHuie 

Malagasy  Pt|kiMle 

Mauritania 

Togo 

Uganda 

Kenya 

SormiH 

Senegal 

L«»otf^ 

Mafa«rt 


It^lawtt 


Zunbfa 
Sle«Ta  Leone 
Republic  pt  Ziiirt 
Burundj 
Rwanda 
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from  page  22 

socialism,  but  I  can't  believe 
that  the  average  Canadian  Is 
eny  better  or  worse  than  the 
average  American.  After  all,  the 
US  has  already  gone  a  tong  way 
down  Ihe  road  to  sociatism, 
without  calling  it  by  that  name. 
Since  most  of  Mexico  wants  to 
be  American,  we  can  just  open 
the  gates  wide  and  let  the  major- 
ity come  up  here;  then  we  can 
send  them  back  south  to  annex 
the  territory  they  left.  No  sweat. 

By  the  way,  are  you  really  sure 
that  the  NATO  countries  are  "on 
our  side''?  Lots  of  luck.! 

The  subject  of  the  draft  vs.  an 
all-employee  military  establish- 
ment is  almost  too  much  for  me 
to  tackle  inis  Jate  in  the  after- 
noon. That  gets  all  involved  in 
the  aims  and  will  of  the  Ameri- 
can people,  r  see  two  possible 
options  you  may  have  nol  con- 
sidered: (1)  make  the  DOD  en- 
tirely a  contractor  operation, 
and  (2)  just  disband  the  whole 
thing  and  devote  those  re- 
sources to  other  things.  How 
about  a  guaranteed  annual 
wage  for  everyone,  working  or 
not?  Free  medical  and  dental 
care  for  afl?  Free  lunch??? 

Several  years  ago,  t  conclud- 
ed that  the  American  Empire 
had  reached  its  peak  sometime 
in  the  late  forties  or  early  fifties 
and  had  entered  the  Decline  and 
Fall  period.  Given  this  premise, 
what  the  hell  difference  does  it 
make  whether  we  have  a  draft- 
based  citizens'  military  or  an  all- 
empfoyee  military  or  none  at  all? 
(I  discarded  the  contract  opera- 
tion due  to  the  huge  require- 
ment  for  purchasing  and  con- 
tracting officers  to  negotiate 
and  administer  the  thing.) 

What  does  all  of  this  have  to 
do  with  amateur  radio?  Not 
much.  It*s  an  interesting  hobby 
in  many  ways,  but  I  gat  the  im- 
pression that  you  believe  that 
most  of  the  ills  of  man  can  be 
overcome  by  spreading  it 
throughout  the  world.  Sorry, 
can't  go  along  with  you  on  that. 
Hams  are  just  a  microcosm  of 
the  population  at  large,  unfor- 
tunately.  So  keep  up  the  good 


H*  - 


H.1     J      w     ^  m 


magazines  and  don't  forget  the 
words  of  the  famous  philoso- 
pher who  said  "Youli  never  go 
broke  by  underestimating  the  in- 
telligence of  the  American  peo- 
ple!" 

Irv  Hamlin  WD4CKA 
Sevierville  TN 

Weft,  thanks  somewhQt,  irv,  for  a 
good  deai  of  heat  but  Htite  fight 
on  a  wide  vanety  of  matters. 
Having  been  a  member  of  the 
League  for  some  42  years,  I  am 
not  about  to  tar  my  set  f  as  a 
member  with  my  own  brush.  But 
then  the  probfems  with  the 
ARRL  have  very  fittle  to  do  with 
any  of  the  membership,  nor  are 
they  such  that  the  members  can 
do  much  about  them.  That  stiff 
is  no  reason  to  sweep  these 
problems  under  the  table  and  try 
to  pretend  that  they  don't  exists 
which  seems  to  be  your  mood. 
Amateur  radio  is  no  world  pana- 
cea, nor  has  anyone  ever  sug- 
gested such  a  thing , . .  but  it 
can  be  of  tremendous  value  to 
the  lesser  developed  countries 
to  help  them  improve  their  com- 
munications capabilities  at  low 
cost,  —  Wayne. 


PROGRESS 


I  would  like  to  comment  on 
Wayne's  remarks  in  the  April, 
1060,  issue  of  73  on  how  the 
"new  ASCII  rules  are  asinine." 
First,  the  good  news.  1  agree 
that  we  should  be  allowed  to 
transmit  data  with  any  digital 
code  (perhaps  filing  a  sample 
copy  with  the  FCC)  as  fong  as 
we  properly  identify  in  Morse  or 
by  some  other  standard  means. 
1  haven't  seen  the  complete  FCC 
ASCII  ruling  yet,  so  I  don'l  know 
if  they  are  going  to  allow  that 
much  latitude  or  not.  (That's  It 
for  the  good  news.) 

The  preliminary  information 
on  the  new  FCC  ASCI  I  rules  that 
1  read  in  QST  for  March  looked 
very  reasonable,  in  my  opinion, 
regarding  the  ASCII  data  rales 
to  be  authorized  in  Ihe  various 
bands.  I  disagree  very  strongly 
that  W2NSD  should  be  allowed 
to  run  9600  baud  or  greater  in 


any  band  he  desires.  The  last 
thing  I  want  to  hear  on  20  meters 
is  splatter  from  W2NSD  on  top 
of  ail  the  other  QRM  and  QRN,  I 
think  the  future  holds  more  and 
more  stations  desiring  to  use 
the  limited  frequencies  that  are 
available,  and  under  those  cir- 
cumstanceSp  aUowing  unlimtted 
bandwidths  Is  not  very  responsi- 
ble. If  he'd  like  to  run  over  9600 
baud  below  420  MHz  where  it 
will  be  legal,  wouldn't  he  also 
like  to  run  about  25  kW  also? 
That  ought  to  help  get  htm 
through  all  that  QRM  better. 

In  his  remarks  he  asserted 
that  by  allowing  the  very  wide 
bandwidths  one  would  be  "irad- 
ing  off  bandwidth  for  time."  I 
think  that  is  humorous.  Do  the 
SSB  stations  occupying  the  75m 
phone  band  accomplish  their 
communications  and  then  go 
off  the  air  in  one- tenth  the  time 
an  80m  CW  station  spends 
transmitting?  1  think  not.  With 
the  possible  exception  of  well 
organized  and  run  traffic  nets,  I 
seriously  doubt  that  increasing 
the  "data  rate"  of  the  medium 
will  reduce  the  time  spent  on  oc- 
cupying spectrum  space.  We 
would  just  find  it  practical  to 
send  16  k-byte  high  resolution 
TV  images  instead  of  SSTV, 
Well  still  spend  all  Saturday 
morning  on  the  air  lo  one  station 
or  another.  Now,  one  might  want 
to  argue  that  these  new  ex- 
changes are  desirable  -  but  that 
is  different  from  trying  lo  con- 
vince someone  that  the  trans- 
mitters will  spend  any  less  time 
on  the  air, 

I  think  "progress"  is  in  a  direc- 
tion where  we  (earn  lo  make  bet- 
ter use  of  our  limited  spectrum 
space.  By  "better,"  I  mean  high- 
er speed  and  more  highly  reli- 
able communications  between 
stations,  per  unit  of  occupied 
bandwidth  and  per  unit  of  radi- 
ated power.  I  don't  think  W2NSD 
at  19.6  kiiobtts  per  second  and 
10  kW  all  over  the  20-meter  band 
is  progress. 

Jerome  T.  Dijak  W9JD/DA1FE 

APO  New  Yor1< 

Jerome,  readers  advise  me  that, 
using  compression  and  expan* 
sion  techniques,  it  is  practical  to 
send  ASCII  at  9600  baud  over 
the  telephone  lines.  The  band- 
width involved  is  less  than  we 
have  avaifabfe  for  the  normal 
ham  voice  channets.  So  much 
for  your  stra  w  man  spta  tter  from 
W2NSD  on  20m  , , ,  baloney. 
And  just  because  we  "have  al- 
ways" communicated   In   real 


time  doesn't  mean  that  there  is 
no  other  way^  The  fact  is  that 
ham  RTTY operators  often  allow 
considerable  lapses  between 
transmissions  so  they  can  read 
the  copy  and  think  about  it  be- 
fore replying,  if  we  are  able  to 
communicate  vta  a  narrowband 
channel  at  a  rate  of  5,000  or 
more  words  per  minute,  t  sus- 
pect that  most  of  the  time  the 
channels  will  be  quiet  and  that 
several  contacts  will  be  practi- 
cal  on  single  channels.  But  if  we 
are  able  to  send  information  at 
even  higher  rates,  the  amount  of 
time  we  need  for  transmission 
wiff  again  go  down  and  the  efth 
ciency  of  use  of  a  gtven  band- 
width .  .  .  no  matter  what  it 
i$ . . .  wtfl  be  satisfied.  We  will 
find  ourselves  limited,  as  we  are 
now,  by  the  rate  at  which  we  are 
able  to  assimilate  information 
and  respond  to  it,  not  so  much 
by  the  slowness  of  the  medium 
of  transfer.  —  Wayne, 


fWEETING  CHALLENGES 


] 


Your  May.  1980.  editorial  pro- 
vided a  very  interesting  look  into 
some  of  the  possibilities  of  the 
future.  I  would  like  to  add  some 
comments  and  observations  of 
my  own. 

One  of  the  most  interesting 
challenges  facing  us  will  be  effi- 
cient use  of  spectrum  to  cope 
with  the  growth  we  hope  and 
need  to  experience  in  the  com- 
ing years.  You  mentioned  time- 
saving  new  modes  of  communi- 
cation. Let  us  hope  we  can  ac- 
quire the  cooperation  we  need 
from  the  FCC  to  freely  develop 
new  modes  of  communication. 
In  addition  to  spectrum  efficien- 
cy, we  desperately  need  the 
shot  in  the  arm  that  our  image 
will  receive  from  our  contribu- 
tions to  the  state  of  the  art. 
These  new  modes  could  give  a 
real  boost  to  traffic  handling 
and  other  public  service  duties 
Involving  mformation  exchange. 

However,  we  must  not  lose 
sight  of  the  Importance  of  that 
idle  personal  contact  which  is 
best  achieved  on  good  old  SSB 
and  CW,  With  the  combination 
of  CW's  inherent  narrow  band- 
width and  some  of  the  excellent 
audio  techniques  for  separating 
the  signals,  few  modes  would  be 
more  spectrum  efficient.  But 
more  imponanlly,  CW  and  SSB 
remain  excellent  ways  for  the 
ham  on  a  tight  budget  to  be  an 
active  member  of  the  ham  com- 
munity. 

About   those   new   bands — 
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donl  be  too  quick  to  write  Ihem 
off.  Too  many  of  us  pick  a 
favorite  band  and  }usl  sit  there. 
After  a  few  years,  otif  band- 
switch  is  liopeiessly  frozen  on, 
say,  14  MHz,  and  the  v(o  won't 
turn  above  or  below  a  range  of  a 
couple  hundred  kilohertz.  We 
have  an  excellent  opportunity  to 
improve  our  communications 
capabiJity  by  makir^Q  belter  use 
of  HF  propagation  characteris- 
tics. Too  many  newcomers 
aren't  aware  of  the  basic  prin- 
ciples involved  in  efficient  HF 
frequency  selection.  Maybe,  as 
some  of  the  new  bands  open  up 
in  the  coming  years,  we  can 
have  some  articles  on  this 
aspect  of  operating  and  oil  up 
the  old  bandswitch.  The  in- 
creased circulation  wilt  give  the 
vitality  of  youth  our  hobby 
needs  in  order  to  grow. 

And  about  those  small  coun- 
tries— the  sooner  we  get  ham  ra- 
dio started  there,  the  better.  We 
mustnl  wait  until  just  before  the 
next  WARC.  In  these  times  of  in- 
ternational turmoilt  the  interna- 
tional goodwill  of  amateur  radio 
is  more  important  than  ever,  but 
it  can't  work  where  there  are  no 
hams,  tn  addition,  these  coun- 
tries will  benefit  from  the 
technology—technology  which 
could  help  them  peaceably  take 
their  place  in  our  modern  world. 
IsnU  that  what  we  all  want? 

W©  face  a  serious  challenge 
— grow  or  die.  We  need  growth 
In  numbers,  technology,  activi- 
ties, and  public  service.  Each  of 
us  can  make  contributions,  even 
if  it's  only  in  the  perfection  of 
our  on-the-air  habits  and  at- 
titudes.  One  of  the  greatest 
strengths  of  amateur  radio  is 
that  meeting  such  chaHenges  is 
not  drudgery,  but  part  of  the  fun. 

JimQioverWBSUDE 
Ruston  LA 


RATIONAL 

I  have  been  wanting  to  write 
to  you  concerning  the  March  is- 
sue of  73  Magazine,  I  really  en- 
Joyed  the  two  articles  by  I.  M. 
Gottlieb! 

In  the  article  "Ham  Shack  Nu- 
merology," those  "irrationar* 
constants  t>ecome  so  ^rational'* 
when  W6HDM  dealt  with  themf 
Wonder  what  he  could  do  with 
logarithms! 

Also,  I  hope  he*)l  treat  us  to 
another  phase-velocity  esca- 
pade with  Madame  Z! 

H.  M.  S,  Richards,  Jr.  WD6BDZ 

Glendate  CA 


PROSPECTS 


Wayne  has  come  a  long  way 
since  I  met  him  here  in  Phoenix 
nearly  20  years  ago. 

Having  lost  all  my  hearing  in 
one  ear  and  80*/*  in  the  other, 
communicating  with  the  public 
has  been  a  problem.  Mine  is 
"nerve  deafness/'  in  which  all 
words  are  garbled. 

Enter  Joe  Grahn  W7AH,  who 
some  25  years  ago  introduced 
me  to  amateur  radio.  Since  the 
CW  signals  are  mechanical^ 
with  the  volume  turned  up  I  was 
able  to  communicate  with  over 
6000  hams. 

Then  in  1960  Joe  told  me 
about  RTTY,  and  1  now  have  no 
need  for  a  hearing  aid  or  inter- 
preter to  '*see-talk"  with  other 
hams, 

I  have  been  spending  a  lot  of 
time  in  gathering  information  on 
hearing  and  speech  impairment. 
With  this  thought  In  mind. !  want 
to  start  a  non-profit  association 
for  hearing-  and  speech-im- 
paired amateur  radio  operators, 
tf  amateurs  or  individuals  who 
have  this  problem  would  send 
me  their  names  and  addresses, 
along  with  suggestions  as  to 
what  is  needed  to  get  started,  I 
would  appreciate  it.  27  million 
people  in  the  United  States  have 
a  hearing  or  speech  impairment 
and  7.2%  of  the  population  Is 
totally  deaf.  Those  are  a  lot  of 
prospects  for  ham  radio  to  look 
into. 

Ed  Truxal  W6TUO/7 
3925  E.  Nlsbet  Rd, 
Phoenix  AZ  d&032 


THE  WATCH 
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The  other  Saturday  morning  \ 
was  working  a  little  nice  DX,  and 
I  was  blown  into  rriy  wastebask^ 
et  by  the  dreaded  woodpecker.  I 
swore  revenge.  Recent  articles 
about  over-the-hofizon  HF  ra- 
dars suggested  that  a  siring  of 
dits,  timed  to  be  roughly  the 
same  rep  rate  as  the  bugger's 
pulses,  might  give  him  QRM.  I 
had  a  vision  of  hum-bars  danc- 
ing in  Ivan's  scope  as  I  adjusted 
the  keyer  and  let  fly. 

Wonder  of  wonders!  He  was 
gone!  As  I  tuned  around,  1  found 
I  was  wrong.  He  had  only  moved 
up  100  kHz.  Was  I  the  reason  he 
moved  or  was  I  kidding  myself?  I 
listened  to  see  it  he  would  move 
again.  I  noticed  that  he  operates 
on  two  frequencies  with  a  string 
of  pulses  on  one,  and  then  an- 


other string  on  a  different  fre- 
quency separated  by  about  25 
kHz.  (Perhaps  to  resolve  incon- 
sistencies in  the  first  scan  by  us* 
Ing  a  slightly  different  wave- 
length, and  comparing  the  two 
scans  in  a  micro  and  keeping 
the  common  elements,) 

I  satisfied  myself  that  he  was 
on  this  new  frequency  to  slay — 
and  then  I  zapped  him.  He 
moved.  I  found  film  again.  I  just 
listened  for  a  while.  He  stayed 
put.  I  zapped  him.  He  moved! 

I  chased  the  bastard  up  and 
down  15  meters  for  about  20 
minutes.  As  long  as  l  left  him 
alone,  he  stayed  put.  As  soon  as 
I  sent  him  a  5*  to  10-second 
string  of  dits,  he  moved.  Every 
times 

I  was  using  the  400  H^  filter  in 
the  AM  mode  on  my  Drake  twins 
to  locate  the  center  of  his  signal, 
and  had  the  transmitter  slaved 
to  the  receiver  vf o.  That  means  I 
was  within  his  passband  and  on 
top  of  him  Immediately  every 
time  he  moved.  Then  he  went 
QRT. 

I  would  like  to  call  for  OPERA- 
TION 'PECKERWATCH  to  begin 
immediately.  Anyone  can  play. 
Mission:  Find  'em , , ,  chase  "em 
,, .  zap  em. 

There^s  not  much  we  can  do 
about  SW  broadcasters  invad* 
ing  OUT  bands^  but  it  looks  like 
he  have  the  power  to  make  Mos* 
cow  change  the  channel  on  the 
HF  radar.  Score  one  for  the  little 
guy! 

Name  and  address 
withheld  by  request 


THE  MS  EXPEDITION 
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In  celebration  of  its  60th  anni- 
versary, campers  and  staff 
members  of  Camp  Hy-Lake,  a 
summer  camp  for  txjys  and  girls 
in  Quebeck,  Tennessee,  are 
planning  a  canoe  trip  down  the 
Mississippi  River:  Hailed  to  be 
the  first  such  event  attempted 
by  a  summer  camp,  the 
1039-mile  trip  will  see  two 
26-foot,  25-year-old  war  canoes 
en  route  from  St.  Louis,  Missou- 
ri, to  New  Orleans,  Louisiana. 

This  ambitious  event,  named 
simply  "The  Mississippi  Expedi- 
tfon/'  wlB  begin  on  August  11 
and  end  on  August  29.  The  ca- 
noeists will  spend  a  total  of  19 
days  on  the  Mississippi,  averag* 
ing  54.7  miles  per  day  at  a  speed 
of  about  8  miles  per  hour,  pad- 
dling some  seven  hours  per  day. 

As  part  of  our  extensive  safe* 
ty  pian  designed  for  the  expedi- 


tion, we  have  chosen  to  utilize 
not  only  the  normal  Marine  Ra- 
dio Service,  but  also  the  Ama- 
teur Radio  Service.  By  having 
these  services  available  to  us  on 
the  river,  we  will  maintain  a  con* 
sistent  source  of  communica- 
tfons  with  families  and  other 
parties  at  destination  sites. 

In  order  for  this  plan  to  be  sue- 
cessfu!,  we  need  assistance  in 
procuring  necessary  equip- 
ment, supplies,  and  the  atten- 
tion of  radio  operators  along  the 
proposed  course.  We  need  to 
alert  ham  radio  operators  who 
may  be  willing  to  serve  as  con- 
tacts at  pre-scheduled  times 
and  locations  during  the  expedi- 
tion. 

Please  contact  me  if  you  can 
help  us  in  our  venture.  Your  as- 
sistance will  t>e  most  appreciat- 
ed and  we  will  make  every  effort 
to  gain  exposure  for  your  par* 
ticipation.  Thank  you  for  your 
cooperation. 

Ward  C.  Akers 

Director,  Camp  Hy-Lake 

Quebeck  TN  38579 

SPOTS 

When  I  looked  at  the  sun  on 
May  22nd  with  my  six-inch  tele* 
scope,  I  found  it  to  be  loaded 
with  spots  .  .  .  this  increase 
after  dropping  off  for  the  past 
three  months.  What  happened 
to  the  84-  and  double-84-year 
hw  sunspot  cycles  that  11  of 
the  15  cycte-21  forecasters  were 
depending  on  . . .  including  my- 
self? 

I  mentioned  this  recently  to  a 
cycle  expert  and  he  said,  "Dont 
sell  the  84-year  cycle  short;  the 
1980s  are  young  yet,"" 

For  my  part,  I  would  not  care 
to  attempt  to  predict  another 
sunspot  cycle  t>ecause  the  sun 
is  too  whimsical.  111  stick  to  pre* 
dieting  conditions  and  frequen- 
cies, my  specialties, 

John  Nelson 
Whiting  NJ 


HATS  OFF 

I  have  just  finished  reading 
the  Jurie,  1980,  issue  of  73  and 
would  like  to  comment  on  a  cou- 
ple items.  With  regard  to  the 
"Leaky  Lines"  column  concern- 
ing S-meters,  hats  off  to  Dave 
for  a  great  piece.  Maybe  if  rrrore 
people  read  it  w©  all  can  get 
some  good  reports  (honest  re- 
ports). Next,  I  have  been  reading 
your  magazine  steadily  for  3 
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years  and  off  and  on  for  15 
years,  I  have  really  enjoyed  the 
articles  and  projects  and  look 
forward  to  nrtany,  many  more. 
Thank  you.  My  curfent  subscrip- 
tion expires  tn  '81  and  l  do  plan 
on  renewing, 

Thomas  C.  Huber  WDdBFO 

Omaha  NE 


OLD  QSLS 

First  let  me  say  thanks  to  73 
for  printing  my  letter  in  the  De- 
cember, 1979,  issue,  listing 
some  old  QSLs  I  have.  I  piir- 
chased  them  from  a  stamp  and 
coin  dealer  who'd  bought  them 
at  an  estate  sale,  if  any  of  the 
following  are  Still  active,  they 
can  send  their  names  and  QTHs 
and  I'll  send  the  card.  None  of 
the  following  was  in  my  Decem- 
ber letter, 

NU1WV~'28 
W2JC  -  30 
U2RD-'27 

W3  A  WU  "  "30 


3BPP-'25 

3DD-"26 
3TR  ^  24 
4AV-'27,  "J.M.(4QNpPR/' 

4JR-^25 

5ADE-'25 

5AJ  J  -  24 

5FT~*24 

5IQ-'22,  "1  kW  Spark" 

W6AFV^'31 

7AKU- 28 

WeAUV^29 

U8BGW- 26 

8BWK  -  24 

W8GGX^'32 

9AIG-21,  "1  kW  Rotary  Gap" 

9BDR-72,  "V4  kW  'Rotorery' 

Gap" 
W9BNR-^31,  "The  Sleepless 

Wonder" 
9EJY^'25 
9PN  -  *22 
W9 VVM  -  '37,  "Davenport's 

First  es  Only  Blfnd  Opr." 
G8IP-49 
KH6AJP-'5l 

Also,    rd   like   to   locate   a 
source  for  copies  of  reproduc- 


tions of  "ARRL  List  of  Stations 
-^ First  Edition,  1914"  that  were 
made  around  1964.  I  believe 
copies  of  volumes  2  and  3  were 
also  printed  at  the  same  time. 

Gary  Payne  WD6BJK 

1347  £.  Dakota 

Fresno  CA  93704 


DIRTY  LAUNDRY? 


D 


I  would  just  like  to  con- 
gratuEate  you.  the  editors  of  73, 
on  a  superb  May  issue.  This  par- 
ticular copy  now  sits  in  an  hon- 
ored place  next  to  my  dirty  laun- 
dry. 

If  only  I  had  had  this  issue  last 
summer  when  \  set  up  my  shack, 
I  could  have  saved  the  80  bucks  I 
spent  on  a  trap  vertical.  The  next 
time  I  need  an  antenna.  Til 
check  73, 

May's  issue  also  gave  me  a 
chance  to  agree  with  Wayne 
Green— there's  a  first  time  for 
everything.  We  should  refurbish 
the    CIA    with,    perhaps,    Mr. 


Green,  a  closet  mercenary,  at  its 
helm. 

Dave  Mihelcic  KA9EKW 

Belleville  I L 

BACK  ISSUES 

\  recently  offered  115  lbs.  of 
back  issues  of  73  to  the  first 
club  or  individual  to  get  a  mes- 
sage to  me. 

The  first  contact  was  from 
Minot  ND.  To  date,  I  have  re- 
ceived 76  letters  and  over  55 
phone  calls  regarding  the  back 
issues.  Six  included  SASEs  for 
information  regarding  the  is- 
sues. One  guy  named  Jack 
failed  to  Include  his  calt  or 
return  address  and  the  post  of- 
fice failed  to  cancel  his  letter,  so 
I  don't  know  where  it  came  from! 

I  was  surprised  at  the  re- 
sponse  and  am  sorry  that  I 
couldn't  send  issues  to  all  who 
contacted  me. 

David  D.  Blackmer  WA6UNK 

Nipomo  CA 


Nen^  Products 


from  page  31 

The  unit's  power  supply  and 
speaker  are   included   fn   this 

cabinet,  and  a  massive  heat  sink 
spans  the  full  length  of  the  rig's 
rear  panel.  A  number  of  RCA- 
type  phone  jacks  below  the  heat 
sink  provide  input/output  con- 
nections for  external  items  such 
as  speaker,  phone  patch,  Etnear 
amplifier  control^  Iransverters^ 
etc.,  while  an  SO-239  connector 
is  used  for  external  antenna 
connection.  The  KWM-3aO's 
front  panel  is  uncluttered  and 
functional;  there's  **finger  room" 
between  the  knobs,  and  the 
main  tuning  knob  measures  a 
surprising  ZVa  inches  in  diame* 
ter.  There  are  5  positions  of 
seleclivity  in  the  KWM-380,  with 
optional  filters  providing  setec- 
trvity  to  140  Hz  as  desired. 

A  microprocessor-controlled 
frequency  synlhestzer  is  used 
for  alt  frequency  determina- 
tions. A  set  of  front-panel  push- 
buttons  thus  selects  tunmg  rates 
of  9  MHz,  170  kHz,  ia7  kHz,  or 
1500  Hz  per  dial  revolution.  It's 
quite  an  experience  to  use  the 
ISOO^Hz  rale  and  turn  the  main 
tuning  dial  a  full  half  turn 
without  losing  a  specific  sta- 
tion! The  two  compfetely  in- 
dependent frequency  registers 


in  the  KWM-380  provide  exten* 
Sive  flexibility  for  the  serious 
amateur.  One  register  (vfo),  for 
example,  can  be  used  for  opera* 
tion  on  the  SSB  portion  of  15 
meters,  while  the  other  register 
(vfo)  can  be  used  for  operation 
on  the  CW  portion  of  20  meters. 
Switching  the  front-panel  vfo 
selector  then  permits  full  oper- 
attng  capabiHties  on  each  of 
these  bands  as  desired.  If  it's 
desired  to  bring  both  vfo's  onto 
the  same  band  and  frequency, 
one  merely  presses  the  "sync" 
button  while  the  desired  fre- 
quency is  displayed. 

The  KWM-380's  bandpass 
tuning  Is  quite  effective  in  both 
rejecting  adjacent  channel  inter^ 
ference  and  in  tailoring  audio 
response  according  to  received 
signals.  A  pleasant  side  benefit 
of  this  tuning  is  the  control's 
wide  range  and  noncritical  ad- 
justment. The  combination  of 
bandpass  tuning  and  five  i-f 
bandwidths  is  extremely  effec- 
tive in  combatting  high  interfer- 
ence levels  experienced  on  the 
high  frequency  amateur  bands. 

Inside,  the  KWM-380  reflects 
quality  construction  and  ad- 
vanced design  which  should 
maintain  its  status  for  many 
years,  PC  boards  are  connected 


by  lengths  of  ribbon  cable  to 
permit  in^clrcurt  checks  without 
the  use  of  extender  boards. 
Board  placement  in  the 
KWM-380  resembles  micropro- 
cessor layouts,  with  ample  room 
to  permit  airflow  for  internal 
cooling.  A  massive  transformer 
and  5*1  nch  speaker  are  mounted 
in  the  transceiver's  right  inside 
area. 

The  KWM^380  is  one  of  the 
most  pleasing  and  enjoyable 
figs  IVe  used  on  the  air.  Its 
instant-on  capabilities,  coupled 
with  its  two  independent  vfo's^ 
permit  maximum  use  of  avail- 
able "on-the-air''  time.  In  a  thirty- 
minute  period,  for  example,  I 
worked  DX  on  20  CW,  checked 
into  the  Saturday  SSTV  nets  on 
20  and  10  SSB,  chased  some  DX 
on  15  meters,  and  checked  the 
WWV  propagation  bulletins  at 
18  minutes  after  the  hour* 

The  i-f  fillers  definitely  reflect 
Collins  influence,  as  their  skirts 
are  quite  sharp.  Half-clear  SSB 
signals  can  be  copied  smoothly 
with  the  8'kHz  bandpass —  and 
the  quality  is  extremely  good. 
When  the  usual  2.2-kHz  band- 
pass IS  used,  it's  possible  to 
hear  voice  characteristics  and 
microphone  response  which 
other  rigs  miss.  The  ITOO-Hz 
filter  provides  a  fine  '^DXer's 
edge'  for  pulling  weak  signals 
from  the  mud,  and  it  substantial* 
ly  decreases  atmospheric 
noises.  The  KWM'380,  with  its 


optional  filters,  is  a  particularly 
outstanding  160*meter  DX  rig. 
Obviousiy,  the  narrow  CW  filters 
and  continuous  bandpass  tun< 
ing  provide  superb  CW  DXing 
capabifities. 

Frequency  stability  of  the 
KWM  330  is  another  direct  re- 
flection of  Collins  influence. 
During  several  checks*  the  unit 
didn't  drift  over  ten  cycles  dur- 
ing the  first  three  hours  after  a 
cold  turn-on.  What  else  could 
one  ask! 

Power  output  of  the  KWPVl-380 
measures  between  105  and  110 
Watts  on  all  bands,  and  it  drives 
my  L4B  amplifier  to  exactly  the 
same  output  as  my  Yaesu  FT- 
901DM. 

The  main  tuning  assembly  is 
somewhat  "light"  compared  to 
other  Cofiins  systems,  The  lack 
of  flywheel  action  and  a 
counterbalanced  tunmg  knob 
reflect,  in  my  opinion,  the 
Rockwell  Influence  on  this 
classic  product.  All  aspects 
considered,  the  KWM-380  is  an 
outstanding  unit  which  reflects 
its  heritage  and  stands  worthy 
of  its  name.  It  should  be  with  ys 
for  a  number  of  years,  thus  pro- 
tecting its  owners'  initial  invest- 
ment in  the  true  Collins  manner. 
While  the  rig  may  lack  some  of 
the  presently  popular  "bells  and 
whistles"  included  in  import 
gear.  Its  contemporary  nature 
can  be  appreciated  by  amateurs 
desiring  long-range  consistency 
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and  quafrty,  I  compare  the 
KWM-380  in  this  respecl  to  a 
contemporary  suit  versus  "mod" 
Of  *1ad"  clothes,  the  former 
maintaining  its  style  and  appeal 
Kong  after  the  latter  has 
**bloomed"  and  disappeared. 

Thanks  to  Ack  Electronics  in 
Birmingham  tor  lending  me  the 
rig  for  review.  For  further  infor- 
mat  ion,  contact  OoUins  Tete- 
communications  Products  Divh 
sion,  RockweU  international 
Cedar  Rapids  iA  52406.  Reader 
Service  number  483. 

Dave  Ingram  K4TWJ 
Birmingham  AL 

KENWOOD  R-1000  GENERAL 
COVERAGE  RECEIVER 

With  the  profusion  of  new 
general  coverage  receivers  now 
coming  on  the  market,  the  selec- 
tion may  t>ecome  bewildering  to 
the  prospective  buyer.  But  one 
cost-effective  receiver  stands 
out  above  the  crowd:  the  Ken- 
wood R'1000. 

Compactly  packaged  (12V*" 
X  4Vi''  X  BVz'^  the  handsome 
styling  of  ttie  R-1000  is  in  keep- 
ing with  the  entire  Kenwood 
communications  line.  Ttie 
ruggedly-built  receiver  has  a  car- 
rying handle  wtiich  doubles  as  a 
tilt  bracket.  Plasttc  feet  are  also 
provided  for  flat  tablelop  opera^ 
tion.  The  well-built  receiver 
weighs  12  pounds,  and  may  be 
operated  from  100-240  V  ac 
mains,  50/60  Hz.  An  optional  12 
V  dc  power  cable  is  available  as 
the  DCK-1  for  about  $6. 

The  R-1000  tunes  continuous- 
ly from  200  kHz  (and  below)  to  30 


MHz,  with  AM  or  swltch-sefect- 
able  sideband  modes. 

Frequency  readout  is  an- 
nounced by  a  brilliant  fluores- 
cent display  accurate  tot  kHz  (3 
decimal  places).  Additionaiiy,  a 
backtighted  (Iducial  diai  pro- 
vides secondary  frequency  indi- 
cation. Bandswitching  is  done 
In  one-megahertz  Increments; 
because  tuning  is  self-tracking, 
no  additional  preselector  peak* 
ing  is  required! 

Both  thermal  and  mechanical 
stability  are  excellent.  In  our 
particular  sample,  there  was  no 
noticeable  drift  at  turnon;  this 
feature  alone  makes  the  re- 
ceiver  an  outstanding  value  for 
single-sideband  reception.  The 
printed  specifications  allow  the 
receiver  300  Hz  per  half  hour 
drift  after  initial  warm-up.  Tun- 
ing "feer  is  velvety-smooth;  a 
finger  hole  on  the  main  tuning 
knob  permits  rapid  frequency 
selection.  Selectivity  is  2.7  kHz 
@  -6dB,  andSkHz  ®  -60 dB 
on  SSB/CW;  an  internal  jumper 
allows  AM  selectivity  of  either 
6/12  kHz  or  2.7/6  kHz.  An  inex- 
pensive conversion  kit  is  avail- 
able from  Kenwood  dealers  to 
update  the  improved  selectivity 
on  older  models.  Age  rel^se 
time  is  much  improved  over  ear- 
ly models. 

The  digital  display  doubles  as 
a  12-hour  clock;  AM/PM  is  also 
shown.  An  integral  timer  per- 
mits remote  activation  of  a  tape 
recorder,  or  simpfy  provides  for 
the  receiver  to  be  used  as  an  ex- 
pensive alarm  clock! 

To  reduce  strong-signal  over- 
load, a  step  attenuator  switch  is 


provided  with  Increments  of  0, 
20.  40.  and  60  dB.  This  feature  is 
very  useful  for  reduction  of  inter- 
mod  products  which  may  occur 
under  certain  strong-signal  con- 
ditions. 

A  concentric  tone  control 
mounted  on  the  volume  control 
shaft  provides  moderate 
"treble"  reduction.  A  built-in 
speaker  affords  excellent  audio 
quality  without  introducing 
vibration  instability  to  the 
receiver's  performance. 

The  noise  blanker  m  the 
R-1000  deserves  special  com- 
ment. It  is  not  merely  another 
audio  noise  limiter.  It  is  a  com- 
plex pulse-noise  eliminator  ca- 
pable of  totally  removing  sharp 
electrical  interference  without 
degrading  signal  intelligibility  in 
the  slightest. 

The  rear  apron  allows  a 
choice  of  antennas  from  coaxi- 
al-cable fed  {SO'239  connector 
provided)  to  random  wire 
(spring-loaded  terminals  also 
provided).  No  ridiculous  at- 
tached ferrite  loop  or  built-in 
whipl 

Internally,  the  PC  board  is  a 
study  in  clean  layout.  Compo- 
nents are  clearly  identified,  and 
the  board  itself  is  held  securely 
in  place  by  nine  screws  on  nylon 
standoffs. 

Ttie  circuit  t>oard  Is  Intercon- 
nected to  the  rest  oi  the  receiver 
by  mating  connectors  and  wir- 
ing harnesses. 

The  liberal  use  of  Murata 
filters  provides  the  i-f  selectivity 
skirts  which  make  reception  on 
the  cluttered  shortwave  bands 
much  easier. 


Kenwood's  R-1000  generdf  coverage  receiver. 


SpringJoaded  mating  gears 
prevent  tuning  mechanism 
backlash,  and  an  afl-brass  gear 
mechanism  lends  more  than  a 
touch  of  professionalism  to  the 
mechanical  design. 

The  use  of  sutjchassis  mod- 
ules divides  functional  por- 
tions of  the  circuit  for  easy 
troubleshooting  and  repair 
should  it  ever  become  neces- 
sary. 

Additional  plugs  and  jacks 
allow  the  use  of  an  external 
speaker,  headphones,  tape  re* 
corder.  and  tranceive  operation. 

The  R^IOOO  is  accompanied 
by  an  excellent  owner's  manual 
It  is  well-written,  highly  instruc- 
tional, liberally  jllustrated,  and 
quality-printed. 

In  sum,  the  new  Kenwood 
R-1000  general  coverage  com- 
munications receiver  offers  low 
cost  with  no  compromise.  To 
quote  a  concerned  competitor 
of  Kenwood,  'The  R-1000  is  the 
one  to  beat!"  We  could n^t  agree 
more. 

For  further  information,  con- 
tact Trio-Kenwood  Communica- 
Hons,  Inc.,  1711  Wast  Wainut, 
Compton  CA  90220. 

Bob  Grove  WA4PYQ 
Brasstown  NC 

SOFTWARE 

FROM  THE 

PERIPHERAL  PEOPLE 

Radio  amateurs  will  be  in- 
terested in  three  new  programs 
that  have  lust  been  announced 
by  The  Peripheral  People. 

The  first,  called  CODEFtLE, 
permits  transmission  of  data 
stored  on  diskettes  by  means  of 
Morse  code.  The  user  specifies 
the  sending  speed  {up  to  50 
wpm)  and  the  file  name  to  be 
transmitted.  The  program  then 
converts  the  tile  contents  to 
Morse  code  and  transmits  it  as 
MCW  out  the  cassette  CSAVE 
jack. 

WhHe  manual  copy  of  long 
programs  and  text  can  be  some- 
what tedious,  CODEFILE  can  be 
used  in  conjunction  with  CODE- 
COPY,  which  translates  the  in- 
coming code  to  screen  display 
and  hard  copy  printout.  No  hard- 
ware is  required,  although  the 
user  may  wish  to  construct  a 
simple  VOX  circuit  to  translate 
the  audio  tones  into  keying 
pulses  in  HF  operation,  CODE- 
FILE  is  available  on  diskette  on* 
ly  and  works  with  either  32K  or 
48K  systems. 

Written  for  the  TRS-80.  HAM^ 
CALL  is  a  disk-based  sequential 
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access  program  that  will  easily 
maintain  club,  net,  or  individual 
records.  It  can  be  used  with  one 
or  more  dfsk  drives  and  32-48K 
of  memory. 

In  addition  to  the  usual  name 
and  address  information,  HAM- 
CALL  allows  each  record  to  be 
individually  coded  by  interest, 
bands  of  operation,  equipment, 
or  any  other  codable  informa- 
tion, Records  can  be  selectively 
displayed  or  printed  out  using 
these  codes.  The  printout  can 
be  a  tabular  listing  or  In  the  form 
of  labels  (V4  across).  HAMCALL 
also  has  the  ability  to  sort  by 
call  letters  (prefix  or  suffix),  last 
name,  or  zip  code. 

MORSECOPY,  also  written 
for  the  TRS-80,  translates  in- 
coming code  (applied  to  the 
cassette  CLOAD  plug)  and  dis- 
plays it  on  the  screen.  No  hard- 
ware is  required  for  VHR-modu- 
lated  CW  transmissions.  Audio 
which  exceeds  the  threshold 
level  of  the  TRS-SO  cassette  in- 
put is  passed  for  translation  and 
screen  display  or  hard-copy 
printout.  A  simple  audio  filter 
(using  either  88-mH  toroids  or  an 
operational  amplifier)  is  re- 
quired to  separate  interfering 
signals  on  the  HF  bands.  Either 
circuit  can  be  easily  con- 
structed by  radio  amateurs. 

MORSECOPY  will  translate 
and  display  transmissions  up  to 
35  wpm  if  the  cassette  load 
modification  has  not  been 
incorporated  by  Radio  Shack, 
The  I  nstai  lation  of  this  modifica- 
tion will  slow  the  translation 
speed  slightly.  The  program  can 
cope  with  minor  changes  In 
speeds  and  has  "catch  up''  pro- 
vision  if  the  sending  speed  is 
significantly  Increased  or  de- 
creased. 

For  additional  information, 
contact  The  Peripheral  People, 
PO  Box  524,  Mercer  Island  WA 
98040;  206-232-4505.  Reader  Ser^ 
vice  number  480. 

KLM^s  40-10V  IVIULTIBAND 
VERTICAL 

KLM's  40- 10V  muitiband  ver- 
tical uses  a  series  of  lossless 
linear  loading  and  efficient  hi-Q 
air  capacitor  sections  on  20, 15, 
and  10  meters  similar  to  those 
on  the  highly  successful  KT-34A 
and  KT-34XA  tri banders.  Old- 
style  power-robbing  coils  and 
capacitors  have  been  complete- 
ly eliminated. 

The  40-1 OV  provides  broad- 
band coverage.  Ail  of  40  meters 
is  accessible  (with  no  tuning  ad- 
justment) at  1,51;1  vswrand  bet- 


ter. Optimized  tuning  is  also 
possible  using  the  adjustabie 
element  tip.  And,  just  two  set- 
tings on  each  band  provide  com- 
plete coverage  of  20,  15,  and  10 
meters  at  ^3V^  vswrand  better. 
The  40-10V  is  self-supporting 
and  no  guying  is  necessary.  It  is 
designed  for  mast,  stake,  or 
sidewall  mounting.  All  the  alu- 
minum tubing  is  the  strong, 
weather-resistant  6063-T832 
alloy,  and  all  electrical  hardware 
is  stainless  steel.  Nominal  feed 
impedance  is  50  Ohms  and  wind 
load  is  2  square  feet.  For  more 


information,  contact  KLM  Elec- 
tronics, PO  Box  876,  Morgan  Hill 
CA  95037,  Reader  Service 
number  477. 

RSGB  WORLD  PREFIX  MAP 

Are  the  walls  of  your  shack 
dull  and  drab?  You  can  add 
some  excitement  with  a  mutti- 
colored  world  prefix  map  from 
the  Radio  Society  of  Great  Brl- 
tian  (RSGB).  Its  large  size  (ap- 
proximately 46  X  32  inches)  and 
uncluttered  layout  make  it  a 
useful  operating  aid  tor  the  DX- 
ef.  Prefixes  for  nationalities  and 


domestic  distdcts  can  be  easily 
read.  The  recent  callsign 
changes  have  been  accounted 
for,  making  the  map  up-to-date. 
The  colorful  format  includes 
time  zones  and  geographic 
highlights.  This  map  was  de- 
signed with  the  active  ham  in 
mind  and  may  be  purchased  for 
^2.21  {mcluding  postage  world- 
wlde)"approximately  $5.25 — 
from  RSGB,  35  Doughty  St.,  ion- 
don  WC1N  2AE.  Reader  Service 
number  479. 

Tim  Daniel  NSRK 
73  Staff 


144- REPEATERS  "220 


BASIC  AUTO  PATCH 
*Afi!cess,#Di&ableand  adjustable  Timer. 
COMPLETELY  ASSEMBLED -$75,00. 


EXTENSiON  BOAfiO 


ON 

BOARD 

VOLTAGE 

PROTECTION 


Wow  wffh  cinjfiety 


Afftffafsmg,  3  digit  s&qttenitai  Touch  Tone^'^ 
i^ecoefe/'  wiih  auiom&iic  r&s&t.  Antitsising 
Ring  f^etector.  reverse  au/o  pafcff  cspsitHfty 
for  basrc  anifo  psich  and  two,  two-watt  audio 
amplifiers. 

COMPLB  TEL  Y  A  SSEM  BL  BD  —S 1 4QM 


COR  fderttifiet:  Afl  on  one  band,  programmable,  Fuiiy  atf 
}ijs table,  timeout (.5-7 min.}.  har^g  time (0-1  min.},  identifier 
(1'Wmffil  tone,  speed,  yoiuwe,  L.E.D,  outputs,  io^  oatreni 
drain  CMOS  logic,  piugs  for  easy  mstaHation  and  removat 
pfus  much  more.  $99.95  COMPLETELY  ASSEMBLED 


ys,  pro  Mk  I 


REPEATERS 


Basic  Repeater  $649  95  COMPLETELY  ASSEMBLED 
2M  730-178  MHzBa^iG  Repeat&r  for 2  meters  witt^  ait  ttJe  features  of  ft^e 
Hi  Pro  f]Akt  iess  the  power  supply  and  front  panei  conSrois  and  ac- 
cessories. MW  -^rf  J-      m 

Maggiore  tLiecironic  Laboratory 

&AB   Westtown    Rp. 


PA  Res,  add  6%  tax 
PLUSSHIPPrNQ 


144  or  220  MHz  $849.95 


WEST    CHESTER,     PA,     lQ3eO 

i^46  Phone   215   4.36-6051 


^^•**A^#***^^******#****^*^##^*«##***^*** 


■¥ 


^  TRS-80/RTTY   ^ 


%^ 


^ 


THE  CROWNING  TOUCH 

ROM- 116 


^THE  COMPLETE  AMATEUR  RUY  OPERATtNG  SYSTEmX 

*  >ii^rBflI|]fl  P.O.  BOX  892  } 

^  K-ie     ^^    ^nUUftl  Morysville,  Wo.   98270  * 

J  ffUcroPnidticts     206-659-4279/206-659-9512  } 


LARUE   ELECTRONICS       ICOM  HEADQUARTERS 

ICOM  TRANSCEIVF-RS:  iC-2A.  IC-2AT,  IC-22Sp  lC-2ft2S,  IC-215,  IC-251A.  rC-255A.  IC-2WA.  IC-2S0.  tC-4ft2p  10^502, 
lC-551,  IC^SSID  AND  IC-720.  iCX)M  ACCESSORfESi  IC-iPE  POWUll  SUlTLY  185.00.  IC-^PS  POWEB  SUPPLY  $85.00 
rC-20L  2^Mf:TER  LINEAft  AMPLIFIER  198.00.  [C-30L  ii^MHZ.  UNiLAR  AMPLIFIER  $105.00.  BC-t5  NI-CAD 
BATTERY  PACK  AND  AC  WAIX  CHARGER  FOR  IC.202S  AND  rC-*02  W^.»5.  BC-20  NI-CAJ3  BATTERY  PACK  AND 
DC/DC  CHAHGER  FOR  IC-202S.  IC-215.  EC-W2  AND  [C-502  S49.95.  IC-CFl  COOUNG  FAN  FOR  IC-T*!  POWER 
SUPPLY  ilC-TOiPS  OR  IC-PS20J  (39.00,  IC-CR2B  5"  REMOTE  ETT  [CABLE  AND  BRACKETS |  FOR  IC-280  I31J5, 
IC-2S0LC  15"  REMOTE  CABLE  ONLY  FOR  rC'2B0  1 18.75,  IC  EXl  EXTEiNSION  TERMINAL  PQR  IC-70i  $29.50.  iC-EX106 
FM  UNIT  FOR  [C^SSl  AND  iC-S5lD  *1 15.00.  1C-EX107  VOX  UNIT  FOR  IC-5S1  ^49.00.  IC-EX108  PASS  BAND 
TUNTNG/RF  SPEECH  PROCESSING  UNIT  FOR  IC551  t9S.OO.  iC-HM3  STANDARD  [COM  +-HN  MICROPHONE  llft.OD, 
IC-HM5  NOISE  CANCEUJNG  4-FIN  MICROPtfONE  tJ2.00.  IC-HM7  PREAMPUFIED  8-PIN  MICROPHONE  [AS  USED 
ON  10^251  A,  1C^255A,  AND  1C'260A]  125.00.  IC-HMS  TOiSfE  ENCODER  &-P[N  MICROPHONE  FOR  1C-251A.  IC-ZSSA 
AND  iC-2«0A  S39.00.  IC-FIPl  HEADPHONES  [4  TO  16  0HMSJ  $29.50.  ICOM  MOBILE  MOUNTS.'  IC-2fl2S,  lC-215,  IC-402 
AND  IC-S02  $16.25;  IC22S  AND  IC-280  llA.iSj  IC-25tA,  IC-SSl  AND  IC-SSID  $16.25;  IC-25SA  AND  IC-2WJA  $16.25, 
IC-SM2  ELECTRET  CONDENSER  GOOSENECK  BASE  MICHOPHONF  FOR  ANY  ICOM  4-PlN  MICROPHONE  RADIO 
132,50.  IC-SM5  ELECTRET  CONDENSER  GOOSENECK  BASE  MICROPHONE  FOR  THE  [COM  ft-PIN  MICROPHONE 
RADIOS  [IC.251A,  IC-25SA  AND  IC-2^A|  $32,50.  IC-SP2  MATCHING  BASE  STATION  EXTERNAL  SPEAKER  $49,50, 
WC'2t5  AC  WALL  CHARGER  FOR  IC-202S.  IC-21S»  IC-402  AND  IC-502  |IF  BC-20  IS  USED]  $U.95* 

LaRue  Electronics,  1112  CRANDVIEW  STREET,  SCRANTON,  PA.  18509      Ph  [717]343-2124 
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OSCAR  Orbits 


Courtesy  of  AMSAT 


Any  satellite  placed  into  a  near-Earth  orbit  suffers  from  the 
cumulative  effects  of  atmosphieric  drag.  The  much  publicized  de- 
scent of  the  Skylab  space  station  was  a  graphic  demonstration  of 
these  effects. 

The  OSCAR  satellites  are  subject  1o  atnnospheric  drag,  of  course, 
and  the  present  period  of  intense  solar  activity  has  accentuated  the 
problem.  During  this  period,  our  sun  has  been  expeiling  huge 
numbers  of  charged  particles,  some  of  which  find  their  way  into  the 
Earth's  upper  atmosphere,  increasing  the  density  (and  thus  the 
drag)  there,  It  is  through  this  region  that  the  OSCARs  must  pass. 
OSCAR  8,  in  a  lower  orbit  than  OSCAR  7,  is  the  more  seriously  af- 
fected of  the  two. 

If  the  drag  factor  is  not  considered  when  OSCAR  calculations  are 
performed,  long-range  orbital  projections  will  be  in  error.  For  exam- 
ple, by  the  end  of  1979,  OSCAR  8  was  more  than  20  minutes  ahead 
of  some  published  schedules.  The  nature  of  orbital  mechanics  is 
such  that  extra  drag  on  a  satellite  causes  it  to  move  into  a  lower  or- 
bit, resulting  in  a  shorter  orbital  period.  Thus,  the  satellite  arrives 
above  a  given  Earthbound  location  earlier  than  predicted. 

Using  data  suppiied  to  us  by  Dr.  Thomas  A-  Clark  W3IW!  of  AM- 
SAT, the  equatorial  crossing  tables  shown  here  were  generated 
with  the  aid  of  a  TRS-80TM  microcomputer.  The  tables  take  into  ac- 
count the  effects  of  atmospheric  drag  and  should  be  in  error  by  a 
few  seconds  at  most. 

The  listed  data  tells  you  the  time  and  place  that  OSCAR  7  and 
OSCAR  8  cross  the  equator  in  an  ascending  orbit  for  the  first  time 
each  day.  To  calculate  successive  OSCAR  7  orbits,  make  a  list  of 
the  first  orbit  number  and  the  next  twelve  orbits  for  that  day.  List  the 
time  of  the  first  orbit.  Each  successive  orbit  is  115  minutes  later 
{two  hours  less  five  mtnutes).  The  chart  gives  the  longitude  of  the 
day's  first  ascending  (northbound)  equatorial  crossing.  Add  29*  for 
each  succeeding  orbit.  When  OSCAR  is  ascending  on  the  other  side 
of  the  world  from  you,  it  will  descend  over  you.  To  find  the 


equatorial  descending  longitude,  subtract  166°  from  the  ascendfng 
longitude.  To  find  the  time  OSCAR  7  passes  the  North  Pole,  add  29 
minutes  to  the  time  it  passes  the  equator.  You  should  be  able  to 
hear  OSCAR  7  when  it  is  within  45  degrees  of  you.  The  easiest  way 
to  determine  if  OSCAR  Is  above  the  horizon  (and  thus  within  range) 
at  your  location  fs  to  take  a  globe  and  draw  a  circle  with  a  radius  of 
2450  miles  (4000  kilometers}  from  your  QTH.  If  OSCAR  passes 
above  that  circle,  you  should  be  able  to  hear  it.  If  it  passes  right 
overhead,  yotf  should  hear  it  for  about  24  minutes  total.  OSCAR  7 
will  pass  an  imaginary  line  drawn  from  San  Francisco  to  Norfolk 
about  12  minutes  after  passing  the  equator  Add  about  a  minute  for 
each  200  miles  that  you  live  north  of  this  line,  tf  OSCAR  passes  15"^ 
east  or  west  of  you,  add  another  minute;  at  30*,  three  minutes;  al 
45'",  ten  minutes.  Mode  A:  145.85-.95  MHz  uplink,  29.4-29.5  MHz 
downlink,  beacon  at  29.502  MHz.  Mode  B:  432.125-/175  MHz  uplink, 
U5,975-.925  MHz  downlink,  beacon  at  145,972  MHz. 

At  press  time,  OSCAR  7  was  scheduled  to  be  in  Mode  A  on  odd 
numbered  days  of  the  year  and  in  Mode  B  on  even  numbered  days. 
Monday  is  QRP  day  on  OSCAR  7,  while  Wednesdays  are  set  aside 
for  experiments  and  are  not  available  for  use. 

OSCAR  8  calculations  are  similar  to  those  for  OSCAR  7,  with 
some  important  exceptions.  Instead  of  making  13  orbits  each  day, 
OSCAR  S  makes  14  orbits  during  each  24-hour  period.  The  orbital 
period  of  OSCAR  8  is  therefore  somewhat  shorter:  103  minutes. 

To  calculate  successive  OSCAR  8  orbits,  make  a  iist  of  the  first 
orbit  number  (from  the  OSCAR  8  chart)  and  the  next  thirteen  orbits 
for  that  day.  List  the  time  of  the  first  orbit.  Each  successive  orbit  is 
then  103  minutes  later.  The  chart  gives  the  longitude  of  the  day's 
first  ascending  equatorial  crossing.  Add  26°  for  each  succeeding 
orbit.  To  find  the  time  OSCAR  8  passes  the  North  Pole,  add  26 
minutes  to  the  time  it  crosses  the  equator,  OSCAR  8  will  cross  the 
imaginary  San  Franc tsco-to-Norf oik  line  about  11  minutes  after 
crossing  the  equator.  Mode  A:  145.85-.95  MHz  uplink,  29.4-29.50 
MHz  downlink,  beacon  at  29.40  MHz.  Mode  J:  145.90-146.00  MHz 
uplink,  435.20-435.10  MHz  downlink,  beacon  on  435.090  MHz. 

OSCAR  8  is  In  Mode  A  on  Mondays  and  Thursdays,  Mode  J  on 
Saturdays  and  Sundays,  and  both  modes  simultaneously  on  Tues- 
days and  Fridays.  As  with  OSCAR  7,  Wednesdays  are  reserved  for 
experiments. 
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4?  CFR  Part  97 

IPR  Dockit  Ho.  7S-2a&:  RM-3207;  Rli-3313; 
FCCa4)-£B6| 

Amateur  Radfo  Service;  Deleting 
Restriction  Which  Limits  The 
Allowable  Bandwidth  of  Frequerrcy 
Modulated  (FM)  Voice  Emleeiofis  In  the 
SO-54  MH£  Band 

AOENCV:  Federal  Communicatipna 
Cominis&ion. 

AcnoNr  Final  Rule. 

summary:  In  the  .Amateur  Rh^cIIo 
Service,  the  Comniission  is  deleting  ihe 
restric;tion  which  limits  the  alJowable 
bandwidth  of  frequency  modulated  [FMJ 
voice  emissions  in  the  50-54  MH2  band» 


The  restHctfon  is  technologically 
obsolete,  The  effect  of  Ihlg  action  is  to 
allow  the  use  of  conventional  land- 
mobile  FM  voice  emission  be  I  ween  50.1 
MHz  and  52.5  MHz- 
EFFECTlVe  DATEI  fuly  H,  1980. 

addresses:  Federal  Com mimi cations 
Commission,  Washington,  DC  20554^ 

FOR  FURTHER  INFORM AtlOR  CORTACt: 

Maurice  DePont  or  Jay  Jacks  on,  F¥ivate 
Radio  Bureau  [202)  254^afl4. 

SUPFLEMiNTARY  INFORMATIOfJ^  In  the 
matter  of  amendment  of  g  97,65(c}  of  ihe 
Commission's  rules  and  regulations 
governing  the  AmBteur  Radio  Service, 
PR  Docket  79"765h  RM-3207.  RM-^3313. 
See  also  44  FR  64442.  November  7, 1990. 

Report  and  Order 


Adopted:  May  29, 1&aO. 
Released:  June  IQ.  1^60. 

1,  Our  Notice  of  Froposed  Rule 
Making  in  this  proceeding  was  released 
on  October  31. 1979,  and  published  in 
the  Federal  Register  on  November?, 
1979  (44  FR  B4442).  in  the  Notice,  we 
proposed  to  amend  %  97.a5[c)  bo  that  the 
frequency  modulated  [FM]  voice 
emission  bandwidth  limitation 
contained  therein  would  no  longer  apply 
to  the  6  meter  amateur  band  (50-54 
MHz  J.  We  further  proposed  to  delete  the 
phrase  "*  *  *  and  the  purity  and  stability 
of  emissions  shall  comply  with  the 
requirements  of  5  97.73."  since  it  is 
redundant. 

2.  Section  97,65(cJ  currently  limits  the 
maximum  allowable  bandwidth  of  an 
FM  voice  emission,  transmitted  between 
50.1  and  52,5  MHz.  to  that  of  an 
amplitude  modulated  (AM)  voice 
emission  having  the  same  audio 
characterisllcsn  Atlhe  present  timei 
most  amateur  rario  operators  who  use 


FM  use  the  FM  emission  which  is 
standard  in  the  commercial  land-mobile 
radio  a er vices.  Because  this  emission 
has  a  wider  bandwidth  than  an  AM 
voice  emission  having  the  same  audio 
characteristics,  it  may  not  currently, 
under  the  niles^  be  transmitted  between 
Sfl.l  and  52-5  MHz,  Removing  the 
restriction,  a^  proposed,  would  aUow  the 
use  of  this  conventional  land -mobile  FM 
voice  emission  bet^veen  50.1  and  52.5 
MHz, 

3.  We  received  forty-nine  comments 
and  reply  comments  in  this  proceeding. 
Fourteen  staunchly  supported  the 
proposal  and  urged  that  It  be  adopted  as 
presented.  Eleven  favored  the  proposal, 
but  had  reservation^  about  it  which 

found  expression  in  counterproposals  of 
various  sorts.  These  counterproposals 
generally  offered  alternative  frequency 
segments  where  conventional  land- 
mobile  FM  voice  emissEong  should  not 
be  permitled^  The  remaining  twenty-four 
flatly  disagreed  with  the  proposal  and 
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requested  that  the  rule  remain 
unchanged. 

4.  The  issue  in  tKis  proceeding  ia 
whether  or  not  a  techiio\ogic&\\y 
ohsQ\Gte  restTiction  should  be  retained 
in  a  portion  of  the  S  meter  band. 
However,  the  comments  focused  on  the 
question  of  whether  or  not  conventional 
land-mobile  FM  voice  emissions  can  co- 
exist with  single  sideband  voice 
emissiond.  Opponents  of  the  proposal 
were  concerned  that  FM  users  would 
taJce  over  the  entire  S  meter  band  and 
preclude  its  use  by  single  sideband 
users.  Proponents  of  the  proposal,  on  the 
other  band,  believed  that  amateur  radio 
Dperators  could  and  would  successfully 
resolve  any  problems  by  voluntarily 
developing  sharing  arrangements  and 
band-plans  which  would  accommodate 
moat,  if  not  all,  of  the  various  operating 
interests. 

5.  We  agree  with  the  proponents  of 
the  proposal  We  expect  that  the 
experience  which  am^teui  radio 
operators  have  gained  through 
developing  successful  sharing 
arrangements  in  the  144  MHz,  S20  MHz, 
and  420  MHz  bands  will  be  brought  into 
play,  and  that  frequencies  in  the  S  meter 
band  will  continue  to  be  used  in  a 
manner  that  is  satisfactory  to  all 
concerned.  We  belfeve  that  the  inherent 
flexibilltj'  in  this  approach  outweighs 
any  difficulty  which  amatt^'ur  radio 
operators  might  have  in  reaching  sharing 
agreements.  Therefore,  we  are  ren^oving 
Ihe  FM  voice  emission  bandwidth 
restriction  from  the  6  meter  band, 

6.  We  are  also  deleting  the  phrase  in 
&  97.65[c)  which  refers  to  §  97.73.  That 
latter  section,  which  deals  with  the 
purity  and  stability  of  emissiorts,  applies 
to  all  amateur  radio  transmitters, 
regardless  of  the  type  of  emission  used. 
Thus,  the  reference  to  it  in  fi  97.&5(c}  is 
unnecessary. 

?r  Accordingly,  it  is  ordered,  that, 
effective  July  14, 1980,  Part  97  of  the 
Commission's  roles  is  amended  as 
shown  in  the  Appendix  attached  below. 
Authority  for  this  action  is  found  in 
Sections  4(i]  and  303(r]  of  the 
Communications  Act  of  1934,  as 
amended.  It  is  further  ordered,  that  thii 
proceedifvg  is  terminated  and  the  docket 
is  closed. 

fi.  For  further  information  on  this  rula 
change  t  contact  Maurice  DePont  or  Jay 
lackson,  [ZQ2}  254-6864. 

(S^ca.  4,  3€lG.  48  Stat.,  as  amended,  1D6B,  1CI€I2; 
f4r  U.S.C.  )54,  303)) 

Federal  CoEnmutilCB  lions  CoDiDiission. 
William  ],  Tricanco, 

Appendix 

Part  97  of  Chapter  1  of  Title  47  of  the 
Code  of  Federal  Regulations  is 
amended,  as  follows: 

la  g  97,65,  paragraph  [c]  is  amended  to 
read: 

§  d7.6l    Emission  irmftat^orrs. 

ir  *  t  t  Ir 

(c]  On  frequencies  below  29.0  MHz, 
the  bandwidth  of  an  F3  emission 
f frequency  or  phase  modulation]  shall 
not  exceed  that  of  an  A3  emiasion 
having  the  same  audio  characteristics. 

'i  *  *  *  t 

[PR  Doc.  fl(]-l?«Lh3  Filed  S-tS-BO;  fl;4i>  9in| 
HILUNa  CODE  6712-0  f-M 


47CFRPart97 

r  Docket  No.  21135^  FCC  a  0-285] 

Simplification  of  the  Licensing  and  CaJI 
Sign  Assignment  Systems  fof  Stations 
In  the  Amateur  Radio  Service 

AQENCYr  Federal  Communications 
Commission. 

ACTIO*!:  Third  Report  and  Order. 

SUMMARY:  In  the  Amateur  Radio 
Service,  the  ComtTLission  is  authorizing 
modification  and  renewal  only  of 


existing  club  and  military  recreation 
station  licenses.  Likewise^  in  the  Radio 
Amateur  Civil  Emergency  Service 
(RACES),  only  modification  and  renewal 
of  station  Ucenses  will  be  permitted. 
New  station  liceases  for  theae  types  of 
stations  will  not  be  grantedp 
EFFECTIVE  DATEr  JiiJy  14.  19B0. 

addresses:  Federal  Communicatiotis 
Commission.  Washington,  D;C.  20554. 

FOfT  FURTHER  INFORMATION  CONTACT: 
Maurice  [.  DePont,  Private  Radio 
Bureau,  Rules  Division,  (202]  254--6SB4. 
SUPPLEMENTARY  INFORMATION:  In  the 
matter  of  the  simplification  of  the 
hcensing  and  call  sign  assignment 
systems  for  stations  in  the  Amateur 
Radio  Service,  Docket  No.  21135,  see 
also  43  FR 1532S,  March  13. 1979. 

Third  Report  and  Order 

Adopt&d  May  29,  1980. 
Released^  lune  la  %mO. 

1.  Our  Notice  of  Proposed  Rule 
Making  in  this  proceeding  was  released 
on  March  11.  1977.  (4^  FR  15438).  In  it. 
we  proposed  to  simplify  the  amateur 
licensing  structure  by  discontinuing  the 
issuance  of  all  station  licenses  other 
than  primary  and  space  station^  i.e.,  we 
would  no  longer  issue  secondaryi 
special  event,  club,  military  recreation^ 
RACES,  repeater,  auxiliary  or  control 
station  licenses.  Our  goal  was  to 
simplify  our  application  processing 
system  in  order  to  provide  an  efficient 
licensing  service  to  the  public,  within 
our  manpower  and  resource  aMociitions, 

2.  The  comments  received  in  response 
to  the  Notice  showed  how  deeply 
concerned  amateur  licensees  were  about 
□ur  proposal  to  eliminate  club,  military 
recreation  and  RACES  station  licenses. 
Accordingly,  the  Commission  issued  a 
Further  Notice  of  Proposed  Rule  Making 
on  February  Z3.  lf?7a,  [43  FR  733Z), 
proposing  to  license  these  stations  in  a 
way  that  would  conserve  staff 
resources.  The  Further  Notice  proposed 
that  distinctive  call  signs  be  assigned 
tiiese  stations.  The  prefixes  WK,  WM, 
and  WC  would  be  assigned  to  club, 
military  recreation,  and  RACES  stations, 
respectively.  In  addition,  e^cpiration 
dates  for  these  types  of  stations  were  to 
be  staggered  in  order  to  reduce  the 
Commission's  workload.  Eligibility  for 
club  station  licenses  wa&  to  be  revised 
to  require  new  and  existing  licensees  to 
demonstrate  a  compelling  need  for  such 
licenses.  No  trustee  was  to  be  required 
for  a  club  station.  Comments  to  the 
Further  Notice  were  due  on  or  before 
June  2, 1978^  with  reply  comments  due 
on  or  before  fune  30, 1978. 

3.  Approximaldy  150  comments  and 
reply  comments  were  received  in 
response  to  the  Further  Notice.  Most  of 
the  comments  dealt  ivith  the  proposal  to 
assign  a  WK  prefix  to  club  stations.  The 
opponents  felt  that  presently  licensed 
club  stations  should  be  allowed  to  retain 
and  renew  their  11  censes,,  keeping  their 
present  call  sign^.  They  did  not  want  a 
distinctive  dub  prefiic  that  would 
identify  club  stations  as  a  class.  It  was 
felt  that  the  present  club  call  sign 
fostered  a  sense  of  identity  among  club 
members  and  created  good  will  in  the 
community  for  the  club.  The  present 
club  licensees  who  commented  also 
believed  that  a  club  should  not  have  to 
show  a  compelling  need  in  order  to 
obtain  a  license.  The  proposal  to 
eliminate  club  trustees  likewise  met 
with  a  negative  response,  since  present 
licensees  felt  it  was  desirable  to  have 
someone  in  charge  who  would  be 
responsible  for  the  proper  operation  of 
the  station. 

4.  The  comments  showed  how  much 
amateur  operators  want  to  have  a 
famiUar  club  ca]l  sign  when  they 
participate  in  field  day  activities  and 
when  they  operate  their  stations  to 
assisi  in  Umes  of  emergencies,  The  Enid 
Amateur  Radio  Club^  Inc.,  Enid, 
Oklahoma,  brought  out  the  economic 
hardship  for  clubs,  if  they  were  assigned 


uew  call  signs:  "There  is  much 
sentimentaiily  attached  to  this  call  sign. 
All  our  records,  our  stationery ^  our 
publicity  signs,  QBL  cards,  equipmenlf 
our  clubroom — these  all  are  emblazoned 
with  our  call  sign.  Every  magazine  in  the 
club  library  has  beert  stamped  with  [the 
club  call  sign)  for  identification  of 
ownership." 

5.  With  respect  to  military  recreation 
and  RACES  stations,  the  comments  filed 
by  the  Department  of  Defense  fDOD] 
supported  the  continued  issuance  of  a 
separate  RACES  license  with  a 
dislincitive  call  sign  lo  each  civil 
defense  organization.  DOD  also  wanted 
separate  licenses  for  military  recreation 
stalionsr  with  a  call  sign  that  would 
preserve  the  historical  identity  of  the 
station,  arguing  that  such  stations  are 
unique  and  contribute  to  the  morale  and 
welfare  of  military  personnel. 

6.  We  have  reviewed  carefully  all  the 
comments  filed  in  response  lo  the 
Further  Notice  in  I  his  proceeding.  We 
appreciate  the  investment,  both 
emotional  and  financial  that  amateur 
operators  have  in  iheircall  signs. 
Therefore,  we  believe  that  the  public 
interest  will  be  served  by 
jaccommo  da  ting  present  licensees  of 
club,  military  recreation,  and  RACES 
stations  by  granting  modification  and 
renewal  of  existing  licenses-  In  this 
connection^  s  change  En  the  trustee  of  a 
club,  person  in  charge  of  the  militaty 
recreation  station,  or  responsible  civil 
defense  official  will  be  treated  as  a 
modification  to  the  existing  station 
license.  In  addition,  a  change  in  the 
station  location  or  a  change  in  the  name 
of  an  existing  station  will  be  construed 
aa  a  license  modification.  No  new  call 
signs  would  be  assigned, 

7.  We  would  anticipate  that  the  desire 
for  a  new  license  would  arise  most  often 
in  connection  with  club  stations-  We 
would  expect  that  the  members  of  a  club 
would  select  a  licensed  amateur  radio 
operator  as  trustee  for  the  s tuition  and 
then  use  the  trustee's  primary  station 
call  sign  as  the  club's  call  sign. 
Moreover,  there  would  be  no  obfectioni 
after  the  station  had  identified  with  the 
primary  station  call  sign,  lo  the  control 
operator*s  adding-on  the  club's  name  as 
further  identification.  We  believe  that 
there  is  merit  in  limiting  the  proliferation 
of  call  signs  and  that  it  comports  with 
our  efforts  lo  deregulate  the  Amateur 
Radio  Service.  Further,  the  tradition  for 
self-regulation  by  Amateur  radio 
licensees  assures  us  that  full 
responsibility  for  a  station's  operation 
will  be  borne  by  the  primary  station 
licensee. 


fl.  Accordinglj ,  it  is  ordered,  that, 
effective  July  14.  1980,  Part  97  of  the 
Commission's  rules  is  amended  as 
shown  in  the  Appendix  attached  below. 
Authority  for  this  uciion  is  found  in 
Sections  4{iJ  and  SCJSfr)  of  the 
Communications  Act  of  1934,  as 
:amended.  The  disposition  of  the 
question  concerning  the  licensing  of 
club,  military  recreation,  and  RACES 
stations  is  the  sole  remaining  issue  in 
this  docket.  Inasmuch  a^  our  action 
herein  resolves  the  matter,  this 
proceeding  ts  hereby  terminated  and  the 
docket  is  closed. 

9,  For  further  information  on  these 
rule  changes  contact  Maurice  J.  DePont, 
(202J  254-mm. 

[Sees,  4,  3D3,  4a  stat.,  as  amended,  1006, 1082, 
(47  use  154,  303J1 

Federal  CoTTimu mentions  CommiHsion. 

WHtiam  f .  TricHricDf 

Secretary. 

Appendix 

Part  97  of  Chapter  I  of  Title  47  of  the 
Code  of  Federal  Regulations  is 
amended,  as  follows: 

1.  The  present  text  of  §  97.37  is 
designated  as  paragraph  fa)  and  a  new 
paragraph  fb)  is  added  to  read  as 
follows: 

§  97.37    <3«neral  eligibility  (or  station 
license. 

[a]  An  amateur  radio  station  license 
will  be  issued  only  to  a  hcened  amateur 
r  as  die  operator,  except  that  a  military 
recreation  station  license  may  also  be 
issued  to  an  individual  not  licensed  as 
an  amateur  radio  operator  (other  than  a 
representative  of  a  foreign  government), 
who  is  in  charge  of  a  proposed  military 
recreation  station  not  operated  by  the 
U.S.  Government  but  which  is  to  be 
located  in  approved  public  quarters. 

[b]  Only  modification  and /or  renewal 
station  licenses  will  be  issued  for  club 
and  military  recreation  stations.  No  new 
licenses  will  be  issued  for  these  types  of 
stations. 

2,  The  present  text  of  §  97.171  is 
designated  as  paragraph  fa}  and  a  new 
paragraph  (b)  is  added  to  read  as 
follows: 

§  97.171     Ellgmil?ty  far  RACES  station 
license. 

(a J  A  RACES  station  will  only  be 
licensed  to  a  local,  regional,  or  state 
civil  defetise  organisation, 

(b)  Only  modification  and/or  renewal 
station  licenses  will  be  issued  for 
RACES  stations.  No  new  licenses  will 
be  issued  for  RACES  stations. 

|RR  Do<-  eOr.'iT^Sl  FLLfi-d  B-l2S(i:  8:45  am| 
BILUHa  COC£  ^Tl2^1-U 


Ham  Help 


I  need  a  schemattc  and  op- 
erating instfuctions  for  the 
AN/USM'81  oscilloscope  made 
by  Hickok.  I  also  need  a  parts 
list  and  schematic  for  a  Honey- 
well Modei  782  strobe.  I  will  be 
happy  to  pay  tor  any  copying 
and  shipping  charges.  Thanks, 

Carl  F,  Antone  W60ZA 

4540  Lawrence  Drive 

Castro  Valley  CA  94546 

I  need  a  tech  manual  and 
schematics  for  the  Signal  Corps 
receiver/transmitter  BC-1000. 

K.  E.  Davidson 

Bd?c  85 

APO  NY  09305 


1  need  information,  a  sche- 
matic, etc.,  on  aTruetone  Radio, 
Modei  D2663. 

Richard  W.  Randall  K6ARE 

1263  Lakehurst  Rd. 

LIvermore  CA  94550 

I  am  looking  for  a  schematic 
or  information  on  the  Friden 
Flexowrlter  Programatic  Type- 
writer. I  have  a  Model  FPC-5P 
which  has  a  5-level  Baudot 
paper  tape  punch/read  assem- 
bly, 3  would  like  to  interface  this 
for  computer  use  or  RTTY. 

Robert  G.  Gilman 
Box  1 03 

Hellertown  PA  18055 
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Corrections 


TD  EWTTTER  OF  02 


Those  who  built  my  "Cheapy 
Scarmer  for  the  Memorized 
(April,  1960)  may  wish  to  add 
anoth^f  feature  to  it 

In  the  article,  I  stated  that  one 
should  be  able  to  add  an  auto-re- 
verse feature  by  simply  decod- 
ing the  4  and  8  of  the  144-148.  By 
adding  two  chips  and  one  resis- 


tor, you  can  build  this  circuit  in 
one  evening.  Follow  the  same 
procedure  as  for  the  scanner. 
Follow  Fig.  1,  work  slowly,  and 
doubfe^heck  your  wiring.  Hap- 
py scanning. 

Steve  Laufer  WA20RU 
Fair  Lawn  KJ 
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Fig.  1.  An  addition  to  the 
'"Cheapy  Scanner  for  the  Mem- 
onzer" 


\ 

»V  [ 

ttlCTHOt-rric    j 

i 

t 


aril 


t> 


D- 


i 


07© 


4  TO 

dpE  -m V^ 


«S0 


INPUT 


Some  corrections  for  my  arti- 
cle '^Electronic  Dice -A  Family 
Pleaser"  (June,  T980):  U2  and  U4 
should  be  labeled  4522;  U3 
should  be  labeled  4511;  and  U7 
should  be  U5  and  is  a  4511.  All 
pin  connections  shown  on  alt 
ICs  are  correct. 

Howard  F.  Batie  W7BBX 

Herndon  VA 


Taos 


LS&-* 


Revised  fig.  J,  'Vown  wittr  tnterpotation. 


There  are  several  corrections 

to  my  article  "Down  with  Inler- 
polation,"  which  appeared  in  the 
June  issue. 

First,  in  Fig.  1,  the  readout 
schematic,  the  ground  pin  on 
the  7473  should  be  labeled  It, 
not  7.  The  pins  at  the  bottoms  of 
the  LEDs  should  be  labeled  4  or 


12.  The  7400  series  TTL  ICs  can 
be  replaced  by  74LS  types  with  a 
slight  reduction  in  current  con- 
sumption. 

Also,  in  Fig.  3.  the  parts  place- 
ment, one  jumper  was  shown  In- 
correctly and  one  omitted.  A  cor- 
rected version  is  shown  here. 

I  have  been  advised  by  O.  C 


Stafford,  427  South  Benbow 
Road.  Greensboro  NC  27401, 
that  he  will  supply  the  PC  board 
for  S7.50  postpaid.  Finally,  the 
patterns  shown  in  Fig.  4  are  not 
to  scale  and  cannot  be  used  as 
templates. 

Brooks  Carter  W4FQ 
Irmo  5C 


My  article  *^The  Stolen  Rig 
Retriever"  appeared  in  your 
June  issue.  Your  readers  may 
wish  to  know  that  although  Intel 
Electronics  has  discontinued 
the  manufacture  of  the  no.  3622 
PROM,  FairchJid  Electronics 
has  a  direct  replacement,  no. 
93446. 

A  kit  of  parts.  Including  the 
PROM  programming,  Is  avail- 
able from  Alpha  Electronics 
Laboratories,  2302  Oakland 
Gravel  Rd.,  Columbia  f^O  65201, 

Harlan  C.  Curtis  WB6KBM 
Diamond  Bar  CA 


Ham  Help 


]  need  an  operator's  manual 
for  a  Tequipco  Model  3  in-circuit 
transistor  and  diode  checi^er 
The  manufacturer  was  Test 
Equipment  Corp.^  Houston  TX.  I 
will  pay  for  copy  or  original 

E,  W.  Lambert 

2227  Center  Terrace 

Grand  Island  NY  14072 

Does  anyone  out  there  recog- 
nize any  of  the  following  com- 
puter circuit  cards?  These  are 
all  hamfest  specials  bought  to 
build  3  cheap  computer.  Any 
photocopies  of  condensed  man- 
uals or  schematics  would  be  ap- 
preciated. I  will  pay  for  the  favor. 
I've  included  ail  identification  i 
could  find.  Thanks. 

1,   Datamedia   eoeOA   CPU 


card.  2DAAACX)5,  9,36  MHz  xtal. 
dated  April  21,  1978,  2  2101.  2 

empty  2101  slots,  about  50  TTL, 
2  2&'pin  sockets,  all  chips  Tl. 
100-pin  edge  connector  (not 
S-100).  I  got  2  for  $5.00  each. 
Maybe  it  goes  to  a  Datamedia 
smart  terminaL 

2.  Small,  unknown  6503  card. 
6503,  6530,  6532  chips,  3.579 
xtal,  36-pin  connector  on  one 
side,  38-pin  connector  on  other 
side,  paper  tag  says  "P/A  model 
^P7-1,  Rev.  C  C1 1-80139^'  on 
card.  I  paid  $25,00.  Maybe  a 
video  processor? 

3.  Big  Univac  memory  card,  ID 
numbers  7318-2^73  (1973?), 
38-75,  B&3,  Assy,  4161 700*05. 72 
Intel   4915636   MOS,    B7720A 


chips  (18-pin,  256  X  4  RAMs?).  2 
lOO-pfn  connectors  on  one 
side,  ';K^3400e^1  Rev.  G  127** 
stamped  on  other  edge  connec- 
tor. I  paid  S5.00. 

4.  Small  RAM  cards.  I  was  told 
they  go  to  ''Accukeyer;"  "'Mem- 
ory Bd.  1769-25"'  stamp.  24  Intel 
C1 101 A  256  X  1  RAMS.2K  x  3, 
44-pln  connector.  I  got  4  for 
$2.50  each. 

Charfes  Gerbino 

183!  Stanley  Place 

Falls  Church  VA  22043 

I  would  like  to  obtain  the 
schematic  and  service  manual 
(will  reproduce  and  return,  If  de- 
sired)  for  a  Victor  Company 
(Japan)  5"  B&W  TV,  Model 
4T-20U  and  companion  power 
supply,  Model  AC  21 

Joe  Hustak  WA5ZNQ 

6821  NW  27th  Street 

Bethany  OK  73008 


I  have  a  hiallicraf  ters  SX-62A 
and  need  an  operator's  manual, 
schematic,  alignment  instruc- 
tions, etc.  (original  or  copies).  I 
will  pay  for  postage  and  copy- 
ing. Please  send  a  postcard. 

Del  Ogren  WD9DNLJ 

56SB  Lynn  Ct 

Glendale  His  I L  60137 

I  am  looking  for  a  Mars  vfo 

RX-2  or  RA-2  which  was  part  of 
the  Galaxy  transceiver  line.  Any 
tieip  would  be  appreciated. 

Louis  Slla 

1085  W.  27th  St. 

San  Bernardino  C A  92405 

I  am  looking  for  a  schematic 
for  the  Spectronics  digital  dis- 
play Model  DD-1.  I  will  pay  for 
copying  and  postage. 

Francis  i.  Witt  linger  K4QC0 

4271  Pin©  St 
West  Palm  Beach  FL  33406 
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Ham  Help 


I  recently  bid  on  a  Coffins 
KW-1  unit.  As  a  sctioolteacher,  1 
would  like  to  sponsor  an  ama- 
teur radio  club— if  I  can  obtain 
information  on  how  ttie  Coltins 
KVV-1  can  be  converted  to  SSB.  I 
need  to  know  how  to  bias  the  cir- 
cuits and  final  amplifier  to  class 
AB1  operation  from  class  C.  Any 
information  on  using  a  Central 
Electronics  phasing  exciter  to 
drive  the  KW-1  would  be  appre- 
ciated. 

Stan  Moraski  NaBOH 

7681  Fairmonf  Rd. 

Russell  Twp. 

Novelty  OH  44072 

I  desperately  need  one  set  of 
front-panel  handles  for  a  R-390 
receiver. 

Terry  Simonds  WB4FXD/1 

PO  BoK  155a 
Edgartown  MA  02539 

I  would  like  to  borrow  or  buy 
information  and  manuals  on  the 
following  recently  acqurred  sur- 
plus  equipment:    AM    3203/ 


TRC  24;  AlVI  914rrRC;  Polarad 
Receiver  R-Bl;  Polarad  MSG-2, 
RS-T,  RX'T;  Polarad  STU  4W/ 
TSA-W,  C-Band. 

John  Spigef  WB2PAZ 

1166  l^^tddletown-Lincroft  Rd. 
Middletown  NJ  07748 

I  need  a  schematic  and  in- 
struction manual  for  a  Halli- 
crafters  SX-100  general  cov- 
erage receiver. 

Robert  Bunn  WAOLKE 

Rt.  3,  Box  565 

West  Plams  MO  65775 

I  need  a  manual  for  a  Midland 
13-520  HT.  I  will  copy  and  return 
promptly,  or  buy  copy. 

Jung  Y.  Lem  KB6B0 

5222  Coringa  Dr. 

Las  Angeles  CA  90042 

I  need  the  complete  article 
and  schematic  on  the  *'5-Band 
50-Watt  CW  Transmitter"  using 
a  12BY7  oscillator  and  6DQ6B 
finaf  which  was  in  the  1968  or 
1969  ARRL  Handbook.  I  will  be 


happy  to  pay  for  copying  and 
mailing  costs  for  a  copy  of  the 
article  or  for  the  complete  hand- 
booi<  at  a  reasonable  price. 

fill!  Graham  NdBMK 

Box  A  233A  Rt.  5 

Paris  KY  40361 

I  need  a  service  and  operating 
manual  and  schematics  for  a 
Hammarlund  HQ-150  receiver.  I 
will  copy  and  return  pronto,  or 
pay  for  same. 

Wm,  Ryan 

163  W.  Peterson 
Brighton  Ml  48116 

I  would  like  to  get  in  touch 
with  hams  who  will  be  attending 
the  Phoenix  Institute  of  Tech- 
nology in  September  In  hopes  of 
starting  a  club. 

Rick  Todd  KA6AKL 
14470  Basslake  Rd. 
Newbury  OH  44065 

Greenpeace,  the  anti-whaling 
organization.  Is  in  need  of  a  San 
Francisco  Bay  area  site  for  its 
ham  station.  The  site  must  be 
able  to  accommodate  a  tower,  a 
large  log  periodic  antenna  and 
high  power.  Those  with  a  site  or 
suggestions  should  contact  me 


at  the  address  below. 

Dick  Dlllman  N6VS 

435  Utah  Street,  Mo.  4 

San  Francisco  CA  941 10 

Phone:  (415)  864-6320 

I  am  most  anxious  to  acquire 
acknowledgement  cards  from 
the  ham  radio  station  CEOAE  on 
Easter  Island  (possession  of 
Chile)  which  operated  between 
26  Nov  1968  and  31  Jan  1971.  1 
wonder  if  any  of  your  readers 
can  help  me  out. 

R.  P.  Aiexander 
4S07  Van  Ness  St,  NW 
Washington  DC  20016 

I  need  a  schematic  and/or  cir- 
cuit information  for  a  suitable 
noise-blanker  circuit  to  use  in  a 
Hammariund  HQ-180A  receiver. 

Robert  r  Cann  W4GBB 

1606  Lochwood  Drive 

Richmond  VA  23233 

I  need  any  information  on 
hints,  kinks,  and  modifications 
forthe  Yaesu  FT-101E  I  am  will- 
ing to  pay. 

Brian  Stoii  N8AFX 

3025  Brockman 

Ann  Arbor  Ml  461 04 


IRON  POWDERand  FERRITE  PRODUCTS 

AMIDC^N  . 


1^334 


Fast,  Reliable  Service  Since  1963 


Small  Orders  Welcome 


Free  'Tech-Data'  Flyer 


DUPLEXGRS 


Toroidal  Cores,  Shfelding  Beads,  Shielded  Coil  Forms 
Ferrite  Rods,  Pot  Cores,  Baluns,  Etc. 

12D33  OTSEGO  STREET,  NORTH  HOLLYWOOD,  CALIFORNIA  91607 


us  PATENT 
4080601 


ALL  BAND  TRAP  ANTENNAS! 


-*^SBir> 


J^ 


S) — 


PRETUNED^     COMPLETELY    ASSEWIBLED - 

ONLY    one:    neat  small  antenna  for 

UP  TO  7  BANDS!  EXCELLENT  FOR  CON- 
GESTED HOUSING  AREAS  -  APARTMENTS 
LfGHT  -  STRONG  -  ALMOST     INVISIBLE 


"f c  -^. 


^-ams» 


FOR  ALL  MAKES  i  MODELS  OF  AMATEUR 
TRANSCEIVERS        -  TRANSMITTERS      ^ 

GUARANTEED  FOR  20O0  WATTS  SSB 
1000  WATTS  CW  INPUT  FOR  NOViCE  AND 
ALL  CLASS  AMATEURS! 


COMPLETE  AS  SHOWN  with  SO  ft.  RG5aU-S2  olim  feedhne,  and  PL259  connector,  insulatorSp  30  f t. 
300  lb,  test  dacron  end  supports,  ocntct  cOn hector  with  built  In  Uohtnina  arrester  and  static  discharge  - 
rrialded.  sealed,  weatherproofi  f  esonant  traps  t"X6"*you  just  switch  to  band  desired  for  excellent  worldwide 
operation  -  transmttting  and  recieving!  LowSWR  over  all  bands  tncludtng  80/7 5 -Tuners  usually  NOT  NEEDED! 
Can  he  used  as  Inverted  V's  '  slopers  -  in  attics,  on  building  tops  or  riarfoiiv  lots  -  on  tSO  metefs  too!  (Instructions 
lncl>  The  ONLY  ANTENNA  ¥OU  WtLL  EVER  NEED  FOR  ALL  BANDS  -  WITH  ANY  TRANSCEIVER  - 
NEW  -  EXCLUSIVE! 

60-40-20*15-10*6  Meter    —  104  ft.  (ong  -  with  90  ft.  of  RG58U  -  connector  -  AAodel  QOaBU  ,  ,  ,  .$69,95 

SEND  FULL  PRICE  FOR  POSTPAID  INSURED,  DEL  IN  USA.  ^Canada  is  S5,00  extra  for  postage  -  clerical- 
cuatoms  etc.^oi'  order  using  VISA  -  MASTER  CHARGE  -  CARD  -  AMER,  EXPRESS.  Give  number  and  ex, 
date,  Ph  l-30a-236'S333  QAM  -  6PM  *eek  days.  We  stUp  In  2-3  days.  ALL  PRICES  WtLL  INCREASE  .  . 
SAVE  -  ORDER  NOW!  AH  antennas  guaranteed  for  %  yeif.  10  day  money  bacit  trial  if  returned  in  new  conditionl 
Mode  In  USA.  FREE  fNFO.  AVAILABLE  ONLY  FROM 

WESTERN  ELECTRONICS  Dept,  AT- 8  J^sarney.  Netn-aska,  68Q4T 


i^ 


I 


1^79 


I 
I 


OUR  NEW  BANDPASS- 
REJECT  DUPLEXERS  WITH 
OUR  EXCLUSIVE 

BpBr  CIRCUIT* 

,  ,  .  provides  superior  perfor- 
mance, especially  at  ctose 
frequency  spacing. 

Models  available  for  all  Ham 
bands.  Special  price  for 
Amateur  Repeater  Clubs 

CALL  OR  WRITE  FOR  DETAILS: 


WACOM  PRODUCTS,  INC 

p.   O.    Box    7127 
Waco,  Texas  76710 
817^848-4435  ^tb 


I 
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stretch 

YOUfi  HAM  RADI0-SS$ 
WE   SELL  SATtSFflCTlON 

At  a    DISCOUNT 


Call    or  Write 

JT   ELECTRONICS  SUPPLY,  I 
14JUPITER  ?IACE  *  117 
PLANO.TEXAS    75074 
(214)42411515 

-TEN-TEC»MF).BENCHER«JANEL 
•RAMSEY    600  Mh;  COUNTERS 
•KLM  AMPLIFIERS 
•B8W.  MANY   OTHERS 


I 

* 

339 
NC 


OPEN: 


1?   Oti     8   00    WIEKDAYI 

SIDEWALK   SALE- 

LASr     SAT    OF     EveifY     MONTH 


SYNTHESIZED 

SIGNAL  GENERATOR 


*  Covers  100  lo  179  999  MHz  in  1  kHz  steps  with 
thtimtj-whce!  txh\  •  Accuracy  .00001%  at  all  fre* 
quencies  *  Inierna^  frequency  moduiaiion  Inpm  0  lo 
over  100  kHr  a!  a  1  h+lf  rate  *  SpL^rsanri  noise  at 
least  BOdB  below  Darnm  *  RF  ourpyt  adiusiabte  tram 
50  lo  500m V  across  50  ohms  •  Operaies  on  12vdc 
@  Vk  amp*  Price $299.95  plus  slupping. 

In  stock  fof  immediati  shipping.  Overnight 
d&livery  available  ai  extra  cost.  Phone:  (2l2ji 
468-?720  ^3^^ 

VANGUARD  LABS 

196-23  Jamacia  Ave.  Hollis,  NY  11423 


ii 


10  METER  CONVERSION  KITS 
FOR  CB  RADIOS  AM-FM  &  SSB 

•  Kits  for  over  300  Models  of  CB 
Radios 

•  Low  Cost  from  Si 0.00 

Easy  to  Install  with  All  Instructions 
Tune-Up  Procedure     Alignment 

•  KITS  FOR  MOST  POPULAR  UNITS 

Over  5,000  Satisfied  Customers 

•  Write  or  Call  Today  for  Our  Free 
1980  Catalogue 

AMERICAN  CRYSTAL  SUPPIY  COMPANY 


PO  Box  638 

W  Yarmouth,  MA  02673 

(617)  771-4634 


J 


RcKtio  finwtguri! 


TofTipo  ItandMldl 


S-IT 

S-2 
S-2T 
S-5 
S-5A 


$a32.8tJ 
1260.90 
1315.00 

$290.95 


2  Meier 
IVJih  ToHie  PjJ 

23PMHJ 
Wiih  Tom-  Pad 
1  Mctrr  5  Watt 
With  TofteP.  T 


uoeiKsiiio 

SWIM  IST«0  mil 

Kill  niMHiT^  »Mri!  Ml 

A^ln.  15l»  !|SH  INI 

HNfM\  ¥fii^,'l(i 

TBITKOHHrC  .jm  %\imm 

Six  other.s  Iowlt  prict^ 

^   \timU'ur(M|ul|)}]ieiit  ui?tvs.v3rHr^  £c  miii'iniiu. 
t:(H>\  USA,  lt;vp<i>rl  AtivulitT*', 
.^niidlLnir  &  cttirtnuTcijaJ  ii,'p^ir  wniciTn 

23  IT  Vuniv  Jackson  Rd.San  Antonio.  TX  7S213 

(512)  734-7793       •'»" 


(UNIVERSAL  RECEIVED 
FREQUENCY  INDICATOR) 


ItHz 


WAl  SPOTTEtl 


Digitize  your  receiver's  dial  with 
the  DIAL  SPOTTER.  Adapts  to 
most  Communication  Receivers 
with  simple  connection  to  VFO. 
From  $  1 49.95  Write  for  Data 
Sheet. 

GEMINI 

INSTRUMENTS 

INCORPORATED 

Bom  205. Lsfchmofi t.NYJ Q53S        *^ t4 


ILITARY  SURPLUS 
^     WANTED     ^  ^ 

Highest  prices  ever  on  recent  U  S 
Military  surplus,  especially  on 
Coilms  equipment  or  parts  We 
Pay  freight,  Call  collect  for  high  of 
for  (201)  440-8787  35  Rula  Court. 
S  Hackensack.  N,J.  07606 

y      Our  18th  Year      \^ 

SPACE  ELECTRONICS  CO. 


^^317 


iS 


o^ 


ATTENTION 


EXP£RtM£hrrER       D€SIGI^ER       MANl^ACnJRER 

ENQNEOBNG  S£f?VTC£S  -   MWMOCX1.E  PROCUCTS 
AUDIO  THROUGH  250MMZ 

Rf  Pf^EAMPLFCnS 

Dual  ciAii  ftt  iuxers 

AUD*0   AMPi_(fstRS 

COM^*""       L    ■■_DiO  AMP 

POWER  SUPPLIES 
KITS 

FULL  &CAU  DUAL  0*TE  MlKf  B 

CATALOG  ITEMS  IN  TWu  WLLKS  OR  LESS 
QUICK  TURN  AROUND  ON  SPEGALS 


C||«)            Ci 

G^DI 

R3    ftj 

LO     C2 

u 

^C3          ^ 

:>£ 

t 

if 

R2   R4   ftS       CSC6 

PHrUNa  ON    I  IT 


CATALOG  I  DESIGN  MANUAL     S.^.gs 

APPLICATION    WOTES 

PCSlGN  DATA  ON     Rf  PBEAMPLirkEftS,  MIXf  Rs, 

^jPUPIOUS   SIGiSlALS.  HtCt>\*tft 

PAkAMLTrRS.  AUDIO  CQiWPfltiSlOW, 
4  OTMCH  DATA 


FULX^  :SCA|Jt  1^  PfCAMP, 


HFT     IHC         ^304 

m  Wesi  9l!i  St 
Deer  Park  NY  11723 


WWII  GOV'T  SURPLUS 

BC-68J  rH4  If  C£JV£S  2  7  38  O  ^VK  pu^  buuan  cir  rrvin^l 
iiifiin^..e*teUerrt  usedccKid  130  50 

BC^601  IM  lECHVER  35  50  MC    ^^inie  de^rijwion  ^s 
Above  S3*J.SO 

BC-I106-C  ICACQM  VECHVtl   19S-410  kC  cpminui^fi 
tuning,   vKcellefit    tiw^   Contl      -i"^^   lubrv    twiti    ctiji- 

AM  Ari-4 1  AM  1.  F  M  iecet v«r      I  I  ^  Vol  T  %  bO  C  y<  le  f O? 
F  rr qjjmc  «s  ^3 1  o  4OO0  mcgrigy (r ^  S  19,50 

I  tuntng  Unil^  AvAiiAl^le  T  U  R  J 

AK^  MT- 1 1  TrmiMlwrf  foi  90  40.  10  ^ml  iO  meters 
]  DO  Mdft^ Output  on  AM.  C^  &  MCW 

W<rh  All  t«l»*  S%9.SO 
MM'^II  riAMSMITTU^ifCUVfl  100  1^0  mc  CiyMai 
Comrolled  on  4  Oia.rm<ri   LiccDrni  condtuoti 

All  (ube^Ml.^O 
AlC-S  TRAftdSMlTTlt  witti  ^11  igbn  ^nd  tryi^i^f  Bt^nct 
new   (&C  45  7  4  5  3mc  BC  458  S  3  Jmt  i  *i6.9S 

AC  rowtl  SurPlT  foi  Above  firtfi^miner  complerely 
wired  and  t  e^iecl  New  1 1  fr.  SO 

Ali  1  KlCEIVIl  114^1 19  MC.Mvw  §10.95 


Write  for  catalog  -  sedd  S(K  tor  postAge. 
Wrilr  fnr  low  pri(«»^  nri'  dll  fvi^f'^  ^'1  IijIm'v. 


rifm»   FOB    NVC  ^^''fl  ilcputt^l  #ilti  (iidirr   htlNncv 

COO  OP  ii<>Tiilli,irTce  m  IliM    !n!.irj|i«(  I  hi  t,rirji'  -,.|ii'  .iiij  u  i '*- v  ■>■  ^il^cj  c 


^$03 


G&G  Kdidio  Elecironks  CO. 

45-47  WARREN  ST, 

NEW  YOIM.  NY  IOO07  Ph.  Z  I  Z  167  4605 


COPY  CW.  RTTY.  ASCII 


with  OHIO  SCIENTIFIC  S 

C1-P  Computer 

•  Send  &  Receive  CW 
«  Retain  All  Functions 
of  Cl-P  8X  Computef 


■H^^^Wi's^'^^-^*'^ 


RTTY  Receive  Program  .   St9  95 

CW  Transcieve  Program  . .  19  95 

ASCII  TranscSeve  Program  , .  Comtng 

•  All  Programs  Supplied  On  Cassette 
Complete  With  Interfacing  Schmatics 
and  Instructions, 

Parts  Kit  for  Interface 19,95 

Cl-P  8K  RAM  Computer 379  00 

Cl-P  8K  Complete  with  interface 
Installed,  Wired,  and  Tested  .  ,  429  00 


COMPUTER  SYSTEMS 

3763  Airport  Blvd   •  Mobile,  At.  36606 
(205)  344-7448  ^  340 

Dealer  inquin&s  invited 
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NEW  PROOUCTSi 
Supdr  Color  S-100  Video  Kit  $129. 95   £lf  II  Adapter  Kit  iZ^M 

Expandable  to  256  n  192  high  ri^oluttOn  coJor    PJu-Q^ima  Etf  M  providtrig  Super  Eir  -14  ind  50  pir 
graphics  6047  wirh  jN  dFsplaymodfS  computer    plus  S-IOQ  hui  expansjan    [Wrth  Super  Ex- 


ContrQired   M^mqry  mitpped   IK  RAM  flapanda- 
bEelD6K  S  tQObus  t602\aOaO,a085.  ZSOetc 

DeFtverY  January   BO 

1BQ2  liK  Dirnamic  RAM  KH  $149.00 
ExpaniM)ifrl&  ^'c.  f'i^6m  refresh  n- clocks  apw  4 
MHz  w  no  wait  slates  Addl    16K  RAM  £63 

Quest  Super  Baste 

Quest,  the  leader  in  me'^,:  ..d  SySltms 

annoufHXS  anptrier  hrs\  QiKSt  ts  rne  hm  com^ 


pansron).  HtQii  and  low  address  dtspfays.  state 
ind  rnode  LEO's  aptmnal  Stfl.dO^ 

Greinlin  Color  Video  Kit  S  69  J5 

12  M  IS  aJprvanumertts  and  grapfiii::s  iip  to  B 
colors  with  B847  ctiip.  IK  RAM  at  EOQQ  Ptugs 
iniQSijoerE^44pirtbu^  fto  riign  res  grspliics 


^Etewing  some  cr«cti1  for  cassette  versK^n  New 

___  _  _        _  inttprovvd  rtrsinn  witti  impfprvKj  ^peed  a:n{|  accu- 

P3ny'*orWwHlVTo  ship  a  tulTtkzt  Nik  fir  1 802  ^«*  now  aviil  Sotifcc  !isl  foi  hO  fjow  ii»cl 

systems    A  coinpi«»  functlOfl  Sup«r  itsic  Esy  Suptr  Bsiic  on  Cassette  (ID.OO 

Rot  i;«il«ff  mduilmt  (lowfrig  p^ioi  cjp^Oiiity  _      ^^       .,m«,^-     b-p 

«rt!}i  sciemific  iioUiKM*  (number  r^^  -  !7l*n.  ^^"^  f^'^f !?  *  J^!?  I'?  H"^  «i!!?''  "^"I' 

32  bit  imiQif  *2 Ufion  Mutt. dim  arfiys  Str.nu  J**  "'^*'*'^'^,™'  ^^  ^^ ?"^  ""^"* ™*'' 

arrays.  Siring  mampulif^n  Cassette  1.^0.  Savi  J""  *!!SLi!l**?*  ^  ^  **  "*'^'  ^'^ic^n!^ 

andJoad  fiasc.  Daiaana  machine  (an gutgeiKO-  **•"'  "'•'•■  """*^  »i»  w 

grams  and  owf  7^  Sti1iemtn&,  fundiprts  and  S-IH  4*SliiC  Eipaniitfii  t  9.95 

in  ™*  KL-  *«  «»*•  lOTrt  ^.^««    D-^  Sup*r  Monltof  Vtl  Soujte  Listttig         115.00 
adsptaEM  on  most  1602  systems    ne-        '^  " 

(|uirts  12K  RAII  minimum  f&r  Base  and  usir  Coming  ScHin   Assembler,  Eifitur,  Di$*$S£m- 

programs  Cassette  version  tn  stodt  now  ROM  blir,  OA  AO    Super  Sound  Mtisit.  EFROM 

vcr^ciFis  commg  soon  wntn  excnange  pnvtlieQe  ilr'D^rBmmer,  Stringy  Floppy  System 


RCA  Cosmac  Super  Ell  Compyler  5106  JS 

Compare  features  b«forf  you  deode  to  buy  any  A  24  Key  HEX  ktyb&ard  includes  16  HEX  !<eys 

olfier  computer  There  is  no  other  computer  on  plus  lo*d.  fstffl.  run,  wbH,  input  memory  pro- 

!f>e  maii(ef  today  (fiat  has  ifi  the  desirable  bene^  iBCt,  monltm  »lecl  and  siiigle  «l»p  Large .  on 

fits  cif  the  Super  Ell  Iprso  liltlemori^y  The  Super  board  iji^p^ay^  prav^de  ciutpui  and  oplional  high 

Eff  is  a  smS\  single  board  computer  tfiaj  does  ind  low  Hidren   There  js  a  44  pjn  standard 

many  blfl  things  It  is  an  eKcelteni  computer  for  connector  slot  for  PC  e^anJs  and  a  50  pin  Donnec- 

trainmg  and  for  learning  programming  wjtti  its  tor  slof  tor  the  Quest  Super  Exj>ansion  Boaixf. 

machine  language  arnl  yei  it  is  easily  «x|i>nded  Power  supply  and  sockets  for  all  IC  s  are  in- 

with  iddlllirn^l  memory,  FuH  Baiic.  ilSCll  cludedin  the  price  plus  a  detaiFed  127  pg  Ir^truc- 


Keytoartit.  vldeu  charader  generetinn.  etc 

Before  you  buy  anatfier  small  computer  see  if  it 
includes  I  he  foilowlng  features.  ROM  nionitor, 
State  and  Mode  displays  SingJe  step  Optional 


tion  manual  which  now  m eludes  over  40  p9&.  of 
^Dttwarc  info  including  a  series  Df  lessons  la 
help  get  you  started  and  a  music  prograni  and 
graphics  target  game.         Many  schOE>ls  and 


address  displays;  Power  Supply,  Audio  Amplifier  univeraitjas  are  using  the  Super  Elf  as  a  courss 

and  Speaker  Fjlly  socketed  for  all  iC's.  R&al  cost  ol  study  OEMs  use  it  tor  trairing  and  RS  D 

Ol  IP  warranty  repairs;  Full  rlocumeniaNon,  Rfimember,  other  computers  only  offer  Super  Elf 

The  Super  Elf  includes  a  ROM  monitor  for  pro-  fH^turi^s  at  additional  cost  or  not  at  all  Compare 

gr^m  leading,  editing  and  Eixacution  with  SINGLE  before  you  buy.  Super  E(f  KM  S106.35,  High 

STEP  fiH  piiignm  dBfauggJnii  which  Is  riot  In-  addrfiss  opt i en  SB. 95,  Lnw  address  optii^n 


eluded  In  Dlhers  at  the  s^me  price  Witii  SINGLE 
STB*  you  can  s&e  I  he  microprocessor  chip  opera- 
ting Witt)  the  unique  Quvit  address  and  Am  bus 
displays  t^efoni,  during  and  atfe^r  ejc^cuting  m- 


S9.9S.  Custom  Cabinet  with  drilled  and  l^Mh^i 
plakiQlass  front  pan&l  124.95.  Ei^pansion  Cabinet 
with  rf>om  for  4  S-lPfJ  bQ?j6s  $41.00.  liiCad 
Battery  Memory  Saver  Kit  $6.9S.  All  Ms  and 


structions  fidso.  CPU  mode  and  instruction  cycle  options  also  completely  ass-embled  and  tested 

ara  decoded  and  displayed  on  6  LED  indicators  Questdata.  a  12  page  monthly  software  pub- 

An  RCA  1861  video  grapfilci  £:hip  allows  you  to  location  for  1802  computer  users  is  3vailab^e  by 

connect  to  your  awn  TV  with  a n  i nes! pensive  video  ^^ bscripf i  on  tor  S 1 2 .  00  pef  year  I ssues  1  - 1 2 

modulaior  to  do  graphics  and  games  There  t$ a  ^t"Jnd  Si 6. 50. 

siieiher  vyttam  included  for  wntmg  your  own  Tmy  Basic  Cassette  S1D.00.  on  ROM  ^AW. 

musEC  or  using  many  music  programs  already  original  Eif  kit  board  S14.35.  16D2  softwire; 

wntten.  The  speaker  amplifier  may  also  be  U5*d  Md*ws  Video  Graphics  S3,5e.  Games  and  Music 

to  drtve  relays  for  control  purposes  $3.00,  Chip  8  Interpreter  SS.&O. 

Super  Expansion  Board  with  Cassette  Interiace  S89.95 

This  is  truly  an  astounding  va^ue*  Thii  board  has  sid&rtiuiirr«s  allowing  users  to  talc  attuvflage  of 

been  deigned  to  allow  you  to  decide  frow  you  monitor  functions  simply  by  calfing  then  up 

warn  It  opiKintf  The  Stifier  Ei^tvion  Ifuni  Improvementsan^lrvnstcKis  are  easily  done  wrth 

CSMi«Mli4N0(  IM  power  RAM  fully  address-  't^  monitor  1^  yQu  have  iDe  So^  Expan&JQn 

ailB  MyiiMn  m  &4K  wilti  bi^in  m^ncry  pro-  Boant  a  <d  Super  Monilur  tJie  monftor  es  up  and 

tect  aiM)  I  CHHli  Iftterlaci  Provisions  liive  runnng  al  ihs  push  d  a  buHlQit 

teefl^rn*^^  ai^Ottwf  QJbonsjjn  Itie  arm  other  on  board  optaons  indude  Parallel  Input 

""    ^       "  '^  "^*   "  int  Output  Pwtf  with  ton  Irandsiiake    T^ 


twail  aid  itfilsneat^mti}  lh«fuftiw0od  abirm 
aiCKHP^  ^  Sop^  "*  Hie  board  itvJudes  skits 
forupio6KofEPflOM|270&.  2756  2716  or  H 
27t6)and  isiyHy  JMiHid.  EFROM  can  be  used 
for  tht  mofUlor  md  Tmy  Base  or  eitvf  purposes 

A  IK  Svptr  ROM  MoniliK  S19.^  ts  «v»Eabi«  as 


allow  easy  connedion  of  an  ASCII  Iteytiaaiil  to  the 

input  pon  R$23Zaiid2fiina&iflMtiMtfcif 

MIetype  or  olhef  device  jre  on  ZKJdfd  wd  if  you 
neec  more  memofy  then  are  ewo  S-tM  slots  for 
staiic  RAM  Of  video  tsosrds.  NSQ  a  IK  Super 


an  on  board  option  m  2708  EPHOM  wtuch  has  jykKiitor  version  2  with  wteodrrver  for  tul  capiat 

been  preofogrammed  wtth  a  program  loader  bifiiy  display  with  TiTiy  Base  and  a  vkteotntertace 

edttor  and  imir  dudung  muRi  Hit  cassette  txard  Pmilei  l/DFiifftS9.iS.  PtSZ3ZS4.&0, 

rad/mte  sdftMfi.  (rdOGat^  ca^^e  lie)  TPr  20  mt  if  |1  95,  s  ion  $4.50.  A  50  pin 

anoifief  excbsive  fmm  Quest  It  inches  reg^stef  cMnedor  set  wrth  nbb«i  cable  is  av^labAe  at 

SM%  and  readout   biodc  move  cipibHIy  ifld  $tS  25  for  esasy  camei^ori  bstttsm  fte  Si^ar 

video  giiplwsdnvwiMiilWiiiQrigoifidr.Braifc  lit  and  the  Sii^  Eqianslwi  Boartf. 
poijss  car  te  tiseef  wt0»  iv  raplflimw  iMUii 
tQ  ts>l^  program  bugs  qulcldy.  thwtafcwf  wkh 
ir^  St^   The  Su(^  Monitor  ts  wrmen  wifh 


Power  Supply  Ki'         e  complete  system  (< 

Mu3tl-WQJ|  Power  ayi.v<;  tSefOW}. 


TERMS:  S^DOmin.  order  US  Funds  Calif  rtsfdentsiddi%tai. 
BanhAmericard  and  Maiter  Charge  accepted 
Shipping  charges  will  lie  added  an  charge  Cifds. 


Same  day  iNpmeni.  Firrji  inv  p^c:,  ui,^ 
Factory  tested  Guaranteed  money  back 
Oualrty  IC  s  and  other  components  ai  fac^ 
lory  prices. 

INTEGRATED  CIRCUITS 


P.O.  Box  4430M,  Sania  Ctara.  CA  950&4 
Will  calls:  2322  Walsh  Ave. 
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Rockwell  AIM  65  Computer 

btiU^  Dj.5.od  ^inglu  bo^rd  m{h  full  ASCII  kfiybDard 
antf  ?Q  column  tiiern^ai  printer.  20  char  aiphanij- 
menc  ctispiay,  ROM  moniiof.  luiry  expandable, 
1375. (}0.  4K  version  $450.0fl  4K  Assembler 
SS5,oa  8X  BasNc  Interpreter  SlODJO 

SpflCMt-'imaii  power supoiv  inr  AIM65  assem.  in 
tr^mR  S49.O0.  CompieTe  AIIVI65  ifi  Eftin  briefcase 
wEtn  power  supply  $49100.  Molded  piastre 
enclosure  10  At  AIM6S  plus  power  suppEy  S47.5C 
Speaal  Padtage  Price  4K  A^M.  SK  ease,  power 
£upp^  cabmii  $599.00 

AIM&&KiMiV1M.Sijpiir  Eif  44  piii  eitf^nsion 
Isotrd  3  tirnaiB  and  1  male  bus.  Bo^d  plus  3 
connectors  $22. 9S. 

AIM&S  KIM'VIM  10  Expansion  Kit.  4  paratWam; 
2  senai  ports  pkis  2  rnfernal  tinwrs  SSS.M.  PIIOM 
pfOSrammer  lor  ?7T6  1190.00  32K  RAM  Board 
i^tm.  unm    16K  RAM  issem    S3Mm 

Multl-vo!l  Computer  Power  Supply 

6v  5  dJfip.   il8y    6  atJip.  5^   5  5  amp.      i^ 
^  amp  I3v   5  Imp,  - 12  otition    t5v.  rl2y 
are  regulated  Kit  $29^  K^i  with  punciied  frame 
sa7  45,S4O0shlpiMig  KrtflfthafdwareSi4.00 
Woodgriin  case  $10  00,  SI  50  atipfiina 

PROM  Eraser 

Wii  if»a  25  PMOMs  m  IS  minutes  Ulin- 
mM.  a^embitd  S37  SO 

Safety  switch  tirrier  vvsidn  $19  SO 

60  Hz  Crystal  Time  8ise  Kit  S4.40 

Converts  Oi^ul  aoCk&  Irom  AC  utm  frM^ufrcicy 
lo  cr^-sta^  time  base.  Outsmarting  woarwDf 

NiCad  Battery  Fixer/Charger  Kit 

Optm  shorted  eels  that  won  t  i^Dld  a  durge 
and  rhen  chir{^  them  up,  ai  m  one  kit  wTuH 
parts  and  (nstmciions  $12^ 


LHC  7000+ Printer  S3B9.0Q 

4C''64  CO  ill  in  n  dot  mainx  impact,  sid  paper 
Iritertare  all  persorsal  cornputers 

S-100  Computer  Boards 

SK  Static  RAM  Kit  S ^29.00 

SK  Static  God  bout  Econo  ilA  Kit  145.00 
16K  Static  GoObocjt  Econa  XIV  Kit  S2B5.D0 
E4K  Static  Gtfd&out  Etono  VltA-24  Kit  435  00 
33K  StatJC  Godbout  Econo  X-32  Kit  i575  CMJ 
16K0ynanMcRAMKIt  199  00 

32K  Oynamic  RAM  KfI  310. DO 

64 K  Dynamic  RAM  M  470,00 

Video  Interface  Kit  SUSOO 

SO  IC  Update  Master  Manual  S55.00 

Compie^f  IC  ctMi:  selector.  2700  pg  master  refer- 
ence  guide  Ow  51.000  cross  lefcrences  free 
update  service  itmHigh  19B0  Doniestic  po^gt 
S3  50  79IC  Master  doseout  S29  3S 

ZSO  Microcoftiputef 

^i)  miQ,  2Mm  oDck.,  Z¥,  FLAM,  ROM  Bftat- 
ixma  spue  Exceiienj  for  conrroi  Base  Board 
SS  50.  F«a  Kd  £99  00  MonirorS20.00  Power 
Supply  Kit  S^. DC 


Vfdeo  Modutator  Kit 


S8.95 


Modem  Kit  S60  JO 

iii!£  a:  m-e  arr   ^  - :    -  —  *fer.  Ho  tiinr^i  laeces- 
sjiy    !03  car  Xl  Saud    Ineapenilw 

aeoListic  coup^  plans  inchilKl 

eSR  ContmlterS3§.95 

ConnECfye  puter  to  ttieBSHHonw  Control 

System   Compiler  controlled  ultrasonic  trans 
mrtter  fot  ysur  BSR  Software  fw  1W£  user 


FR£E:  Stiltf  for  your  copy  of  our  NEW  1960 
QUEST  CATJILQG.  Include  ZSc  slimp. 


1^  Reader  SBrvic&—  see  page  105 
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VINEYARD   AMATEUR   RADIO   WANTS   TO   BE   YOUR  HEADQUARTERS  FOR 
OSCAR  9  COMMUNICATIONS  WITH  KLM  EQUIPMENT. 

KLM  420-450- 18C  Circular  Polarized  Antenna  (435MHz) 

CS-2  Circularity  Switcher 

KLM-144-150-16C  Circular  Polarized  Antenna  (2M) 

CS-1  Circularity  Switcher  ^  -^^ 

PA15-1  lOCL  420-450  MHz  Power  Amp.  (linear) 

Echo  70  432  435  MHz  CW-SSB  Transceiver 

KR -500  rotors 

Fiberglass  circular  antenna  support  mast 


$59.95 
$49.95 

S329.95 
S379.95 
$199.95 
S2.00/ft. 


These  KLM  Antennas,  Amplifiers,  Transceivers  and  accessories  are  available  for  immed- 
iate delivery  and  V.A.R.  will  pay  the  U.P.S.  on  orders  placed  before  8/30/80. 


iian 


TEIM- 


,INC. 


EVtCRVIlLE,  TENNCSSEE  Vlil 


DELTA 


MODEL  580 


9  hf  bands  and  only  $849 


DELTA  the  symbol  of  change -the  name 
of  a  great  new  TEN-TEC  transceiver.  A  tmns- 
ccivef  for  changing  times,  with  new  features* 
performance,  styling,  size  and  value. 
TOTAL  SOLID  STATE*  By  the  world  s  most 
experienced  manufacturer  of  hf  solid-slate 
umateur  radio  equipment. 
ALL  9  HF  BANDS.  First  new  transceiver 
since  WARC  160-10  Meters  including  the 
three  new  hf  bands  (10,  18  ^  24.5  NtHz). 
Ready  to  go  except  for  plug-in  crystals  for 
18  and  24.5  MH/  segments  (avaikbic  when 
bands  open  for  use). 

SUPER  RECIUVER.  New,  low  noise  double^ 
conversion  design,  wiih  03^  sensiiivity  for 
lOdBS+N/R 


For  a  hmited  time  on(y,  V.A,R.  will  pay  the  U.P.S^  shipping  on  your 
new  Delta,'  The  shipping  is  free.  The  call  Is  free.  .  .  ORDER  NOW  I 
The  new  DE  LTA  $849.00.  'Offer  expires  8 /30/BO. 


VA1 


»^m 


VINEYARD  AMATEUR  RADIO 

An  (WA60YSI  -  Sales  and  Service  -  Jay  (WB6YQN) 

4407  Vineyard,  Oxnard,  CA  93030,  (8051  4850342 


^SA 


FOR  YOUR  V/SA  AND  MASTER  CHARGE  ORDERS  ONLY  CALL 
Nationwide  24  hour  order  line  California  24-hour  order  line 

1  -800-854  2003,  Ext.  873  1-800-522-1 500  ext.  873 
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7294  N.W.  54  STREET 
MIAMI,  FLORIDA  33166 


URPLUS 
LECTRONICS 

(JnP.    ^69 


PHONE:  (305)  887  8228 
TWX:       810848-6085 

WHOLESALE  -  RETAIL 


S0239 


50/$20.00 


100/$35.00 
1000/$300,00 


PL259 

Amphenol 

-60«  ea- 


E,  F,  Johnson  S  Meter 

Edge  Meter  250  UA  Fits  in  S/S'  ji  l  3m'  hole 
MTG  holes  on  each  end  1-1/4"  behind  panel, 
Black  scale  0-5  bottom  1  20  top 
$1  25ea  5/$5.00 


CB  SPECIAL 

Brand  new  printed  circuit  board  assambly.  Used  in  3II  HyGain  4D  Channel 
CB  transceivers.  Fits  manv  other  m a nuf lecturers'  units  also.  Squelch 
poi(/volitma  control/clianriel  selector  switch  not  inciudail.  Bo^rd 

1'&  — 7.50ea.  50-99 —  e.DOea.  Dimensions 

10-49-6.50  ea.  100-up-5-50  aa.  6"  k  SVa" 


CB  SPECfAL  W/40  ch  5W  same  a&  above 

1  9  SI  Q.  5a  ea,  SO  -99  $9 .00  ea. 

19-49  $9.50  ea.  lOO-up  $8.50  e^. 


Serviceman  Special 

New    Hy-Gain    40ch    CB    Less    Ca&e,    Speaker    &    Knobs    (as    isl 

S14:95ea 


NEW  Hy-Gain  Remote  40ch  CB  Less  case,  speaker  ^  con iroi  mh: 

(as  is  J  S14  95ea 


E.    F.   Johnson    Signal    Strength 

Meter      200  UA      ^Vj-  xS^i"  Sq.  mounts  in 
1  ^-4"  hole  r'  behind  paneJ.  Scale'  1-30  db  top 
0-5  bottom 
$4  9Sea  5yE20.00 


PANEL  METERS 

$4  00  ea  2  for  $7.00 

25-0-25  dc  Volts    \  av*"  x  3^' 

2V4"  X  2V4 


ASTATIC  T-UG8-D1 04 

PREAMP    Desktop    microphone 
w/crystal  element  3  Pin  Plug      $35 ea. 


ILEX  COPY  LENS  F:5,fl.6.1 
Focal  LertQih  ^SBMM)  1 V^"  D, 
2  1/16**  LI  MW  fined  kis. 
S7.5D  a3. 


e  Position  Dip  Svvitches 
l6pinfAMP)$1.50ea, 
10y$13.50 


NEW  E.F.  Johnson  Power  Mic/Less 
Cord.  Desktop  Style  $1 9.95  ea 


CERAMIC  IF  FILTERS 

EFC  L455K 
$3,50  ea. 


15' MOD^M  CABLES 
i0t*22ga  wire  ny/shield, 
OB25P  cann  &  DB51 22)6-1 
cover  on  one  end 
$5.50  ea.     10/$SO.O0 


0-25  dc  Volt: 
0  50  ac  Vol 

-Shunt  Required 


ts  I 
Its  i 


Double  Row/Wire  Wrap  .100 


25  pins 
30  pins 
50  pins 


$3.49  ea 
$3.96  ea 
$5.43  ea 


10/$30.00 
10/$32.00 
10/$45.00 


Double  Row/Solder  Eyelet  .156 

epins  Sl.lOea  10/$  9.00 

iSplns  Sl-55ea  10/$12.50 

22pln9  $2.08  ea  1C/$  17,00 

43  pins  $S.66ea  lO/SaCOO 


C&KSWITCHES 

PART  #  MOVEMENT 
7101  ON/NONE/ON  SPST 
7103  ON/OFF/ON  SPST 
71  OB  ON/NONE/(ON)  SPST 
7201  ON/NONE/ON  DPOT 
$1.00  EA  6  FOR  $5.00 


12  Vdc  RELAY 
SPST  35  Amp  Contacts 

Open  Frame 
Rugged,  great  for  mobile  use 

$4.50 ea  5/ $20  DO 


22  plnslDouble  Row/Oippad  Solder 
.156  S2,oeea  10/$17.D0 


25'  MODEM  CABLES 

1 3Jf22ga  W\t^  wj'&hj&li;!, 
□  B25P  conn  &  OB 51 226-1 
cover  an  or»$  ^nd 


12  Vdc  RELAY 

SPST  Open  Frame 

5  Amp  Contacts 

Mfg-Magnecraft 

$150  ea 4/$5.00 

22  pfns/Double  Row^Wira  Wrap 
156  S2.44ea  10/S1&.00 


12  V  DC  Horn 

T'  diameter  a  1  Vj"  deep 


,75  each 


Autronic  Elect  Auto  Alarm 


n^rfvii  TTiirrj^ii 


6  TV  GAMES  ON  (1)CHIP 

Gen  lnstrAY-3'8500'1 

28  Pin  Plastic  Case 

EVERYDAY  LOW  PRICE  $7.50  ea 


£asy  installaiion  independent  cir- 
ousts  solid  state  12V  neg  ground 
$5.00  ea. 

Exlralydc 

4300  kF  at  7.5  VDC 

1V*"  length  x  V  dianneter 

S3.(KI  each 

50  ^F  at  20O  VDC 

1  Vi"  length  x  ¥*"  diameter 

$200  each 


100  ASSORTED  DISC  CAPS 

(FULL  LEADS)  20  EA  OF  5 

DIFFERENT  VALUES  $2,00 

PER  PACK 


IVif 


White  Porcelain 
Egg  Insulator 

"x  V  50«tea.         3  for  $1.25 


15^  MODEM  CABLES 
14lV22ga  wire  w/shield. 
DS25P  conn  &  DB51 226-1 
cover  on  one  end  36.00  ea.     IG/SSS.OO 

15'  MODEM  CABLES 
1Q#22ga  wire  w/shieldi 
DE25Sconn  &  DB51 226-1 
cover  orh  one  end  $6.50  ea.     10;£60.00 


ASSORTED  ELECTROLYTICS 


VALUE/MFD 


63,000 

10,000 

2700 

2,900 

3,000 

18,000 

21.000 

1.000 

34,800 

450 

500 

240 

50 


VOLTS 


15V 

20V 

25V 

25V 

25V 

25V 

25V 

50V 

50V 

75V 

100V 

300V 

450V 


DIA 


IV*" 

r%" 

2" 

IV4" 

3" 
AW 

IV*" 


X 

'■K- 

K. 
X 

X 

■t 

K 
X 

:X 
X 


LENGTH 


53M^" 

27*'' 

4V3" 

4" 

3" 

2^A  " 

ava " 
2*^ 


PRICE 


4.00  ea 
3,00  ea 
2.00  ea 
2.00  ea 
2.00  ea 
3.00  ea 
3.00  ea 
2.S0  ea 
3.00  ea 
2,00  ea 
2.00  ea 
2.00  ea 
2.00  ea 


CAPS  RADIAL  LEADS 


2200  uF  @  16V 
,2S  ea,  10/$2.00 


SOLDER  LUG-TYPE  CAPS 

50  UF  #  350V  r'Dx3"L 

50  UF  ®  450V  1'^  Dx  2Vi"  L 

50  UF  m  450V1"'Dx3"L 

605  EA.  5  FOR  $2.50 


EFJ  CRYSTAL  OVENS 
6V/12V  75° 
$5.00  ea. 


IC  SOCKETS 

Cambion 

Gold  Plated  Wire  Wrap 

14  pin        .35  ea  10/$3,00 


16  pin 


.38  ea 


10/$3.30 


COMCO  XTAL  FILTER 

aaw'  K  1"  It  w 

13KC  SW     $10.aO  ea. 


Coax  Connectors 

UG-273/U  BNC-F/UHF-M  2.50 

UG-255/U  BNC  M/UHF-F  3.00 

UG-146A/U  N-M/UHF-F  4.50 

UG-S3B/U  N-F/UHF'M  4,50 

UG'175  RG'5e  Adapt.  .20 

UG-176RG-59  Adapt.  .20 


TRIMMER  CAPS 

Can  f ft  in  your  watch 

3.5-20  pF  Bi  5-30  pF 

$.7B  ea.,  2mM 

5/S3.00 


POLY  FOAM  COAX 
50  Ohm 

Low  Loss  =  Id  R0174 

$4.95/100' $3.00re0' 


ULTRASONIC 
TRANSDUCER 

Detects  sound  &hovB  the  range  of  human 
hearing  I  Transmits  &  receives 
$2.50  ea.B/$1 0.00 


MAGNETIC  PICK  UP 
TRANSDUCER 

Converls  motion  Id  ac  voltage  without 
mechanical  linkage 

Vi"  X  2"  w/6'  shielded  cable 
£4.95  ea. 


SOLDERLESS  TEST 
PROD  (BLACK) 

Tt>readed  type,  molded  handle 
$.40  ea.  10/$3.S0 


USED  MUFFIN  FANS 

3  blades,  110VAC,  4Vi"  sq. 

$5.95 


CW  MINI  SLIDE  SW 

□PDT.15ea.ia/$1.25 


ALL  STAR  AIR 
VARIABLE 

24-275  pF  .75  ea. 


RED  SEVEN  SEGMENT 
DISPLAY 


TIL  322 P  $1.00  ea. 


BOURNS'  EDGE 
MOUNTING 

5K  pot  single  lum 
3S45W  series  $1.59  ea. 


12  VOLTS  (®  Vz  AMP 


Filament  transformef 
1^s"x2"x1"51.50ea. 


CTS  DP6P  ROT  SWITCH 


.50  ea.  S/$Z.OO 


AXIAL  LEAD  ELECTRO- 
LYTIC CAPACITORS 


2uF 
10  uF 
20  uF 
50  uF 
Z.2yF 
3.3  uF 
1  i*F 
2uF 


@  1SV 
@  15V 
@  15V 
®  15V 
®  25V 
@  25V 
@  35V 
®  t50V 


12  ea. 
for 

$1.00 


25  uF  #  25V 
3  uF  @  50V 
5  uF  <3  50V 

10  uF  @  5av 

250  uF  @  25V 

100uF@50V 

SO  uF  @  75V 


I 


15  01. 

lor 

S2.00 

10  e«. 

for 

$2.00 


Aff  matenai  gu&ranteed  •  !f  for  any  reason  yoi/  are  not  S3fisfteiJ.  oar  products  may  te  refufned  wifhtn  Wdiys  for  a  tuif  refund  {tet&  shtppmg)  Pfesse  add  $3 
TERMS*  fof  shipping  And  hAf^dftng  on  &'i  ord&rs  Addfffonal  5%  charge  for  shipping  any  item  over  5  fbs  COD's  accepted  for  orders  fotafmg  S50.00or  more.  Ati  orders 
^ffipped  UPS  unfess^orherwise^^^cifted^_FJor!da^  


EQUIPMENT  /  COMPONENTS  /  WIRE  &  CABLE  /  ACCESSOR/ ES 
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THE  ZULU  IS  BACK! 

NATIONAL  SEMICONDUCTOR  m^litarv  time  formatt 

JUMBO  CLOCK  MODULE 


iffff ••••••••••iff fft #•«••••• 
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MA1001C 
BRAND  NEW! 


w  aa-aa    m 

^^^^^^^^^^^^^•KO      AHri< 

$4 


95 


SI. 95  tor  AC  XFMR 


<i   KlUttJJJMBO      INCH  L  to  Di^iHI  Ay*i 
«    i^MflHtAl   tijyij  FOftMAl 

*  ?I  Ktt  AL  AS1M  SItiNAl    [JUTPUl 

*  M  Git  BD  H/  OPrplAT  lUM 

*  |I:D  HHICiHINE:^^  C{3NTH01 
-  FOWFR  F  All  LIRE  INPiC:*10R 

*  DIRFCT  ifniDHlvf  llOyvRf  II 

*  COMES  WITH  ^ULt  DAT* 


.V*  •> 


4   .• 


MICRO  MINI 
TOGGLE  SWITCHES 

6  for  $5  with  hardware. 


99(|; 


EACH 


■+ 


ASSEMBLED^  NOT  A  KIT! 


ZULU 


PERFECT  FOR  USE 
WITH  A  Ti MESAS E^ 


COMPARE  AT  UP  TO  TWICE 
OUR  PRICE! 


^^ANUFACTURER■S  CLOSEOUT! 


ALARM  CLOCK  KITS: 

4  Digit  .5" 

Here  it  is'  Ttie  first  ot  several  quality  kits  we  have  been  asked  for:  Here  is 
what  you  get  —  unbelievable  as  it  may  sound. 


National  -  5375AA  Clock  C1ilp 

Bowmar  Clock  Sttck  Readout  (L,E,D.)  4  digit  -  1/2" 

Transitors 

Push  Buttons  for  lime  set 

Toggle  Switches  for  alarm 

Filter  Cap 

1N4000  series  diodes 

1N4148 

Disc  caps 

Resistors 

Transducer  [Speaker}  tor  Alarm 

LED  Lamp  for  alarm  indicator 


\ 


$9.99 


P,C.  Board   $2-25 

Plug  tn 
Transformer   $1.50 


******  CABLE  TIES  ****** 
MAKE  YOUR  PROJECTS 'NEAT  &  TIDV"  4'^  CABLE  TIES  AT 
A  FANTASTIC  PRICE   GET  THIS  BARGAIN  AND  "TIE"  IT 

DOWN         52.00  for  100  or  better  yet  S15.00  for  1000 


5  14  v.D.c.  BETTER  BEEPER 

Two  audio  oscillator  —  a  low  frequency  pulse  oscillator  — 
either  or  both  audio  frequencies  can  be  shifted  (warbted)  or 
pulsed  on  and  off.  Constar^t  tone  capability.  Any  combination 
of  pulses  and  warbles  or  tones.  1%"  DX  %V  ALARMS— 
TOYS-TEaTING— ETC. 

P.C,  BD  &  Complete  Kit        $3.55  or  3  for  S9 


D.C.  MODEL 

Includes  60  Hz  timebase. 


Y\e^' 


This  Kit  Includes: 

1  National  5375AA  Clock  Chip 

1  Bowmar  Clock  Stick  Readout  -  (L.E.DO  4  digit  -  1/2" 

12  Transistors  ^ 

2  Push  Buttons  tor  time  sat  PC.  Board       $2.25 
2  Disc  caps                                nftO^^ 

27  Resistors  ^^T 

1  MOV  ^it-^OCi^^ 

1  60  Hz  time  base 


RCA  SENSITIVE  GATE  TRIAC 

TO-5  CASE.  HOUSE  #40531 
ALSO  SAME  AS  T2300D. 
2,5  AMPS  400  P!V 

5  FOR  $1.19 

Perfect  for  Dimmers,  Color  Organs,  etc 

PC  LEADS 


■•••♦# 


NON  POLARIZED  CAPS 

200  UF/50  VNPS        4  FOR  $1 .25 


5  VOLT  REED  RELAY 

An  absolutely  fantastic  item.  Compare  this 
price  with  any  advertiser.  While  They  Last. 


$1.10 


Turns  on  at  10  MA 


Drops  out  at  5  MA 


C^- 


$12.75 


LAB-BENCH  VARIABLE    412  00  KIT 

POWER  SUPPLY  KIT         super  sale 

5  to  20  VDC  at  1  AMP.  Short  circuit 

protected  by  current  limit.  Uses  SO 
regulator  and  10  AMP  Power 
Darlington.  Very  good  regulation  and 
low  ripple.  Kit  incfudes  PC  Board,  all 
parts,  large  heatsink  and  shielded 
transfornner.  50  MV.  TYP.  Regulation. 


FACTORY  PRIME 
5BI  -  Polar  LED     59C  ea.  or  10  for  S5 


INTERSIL  8036  FUNCTIOM  GENERATOR 

Produces    sine,    square    wave,    and 
triangular  wave  forms.       $3.00  ea. 
14  PIN  DIP  5/$12.50 


16K  DYNAMIC  RAM  CHIP 
WORKS  IN  TRS-aO  On  APPLE  II 

1SK  X  t  Bits  ifi  Pm  P[ic^<agei  Sam^s  as 
Mostek  dn&-4  250  NS  access  410  r^S 
cycle  lime  Our  beist  priceye-t  for  this  state 
of  the  ar1  RAM  32K  and  64K  RAM  boards 
Ltaing  this  ctiFp  are  readiiy  a^si  iabis.  Ttiese 
ar^  new  fully  gyaranteed  devices  by  fi 
mnjor  mtg 

VERY  LIMITED  STOCK! 

'^MAGAZINE     SPECIAL" 

8/$59,9S 


NATIOI4AL  SEMICONDUCTOR 

"COLOSSUS  JR_"  JUMBO  CLOCK  MODULE 


MA1013 
BRAND  NEW! 


TIfi 


Wfi 


AtKIWLEDI  NOT  A  KIT? 


A\uFi^CTURERS  CLOSEOUTi 


PERFECT  FOn  USE 
WITH  A  TIMEBASE 


BriqM  4  dig  1 1  G.7^'  lED  Display 

Comply le- Add  only  Transform'eT  and  SwIlthEs 

24  Hour  A^arm  Slgrrai  Outpul 

12  Hour  Be»l  TimiS  Format 

50  or  60  Hz  Op^rallon 

Power  Falture  Indies! ion 

LED  flri^htne«»  Conlrol 

S^eep  and  Snooze  Tim^ra 

Alarin  "on  '  and  PM  Indicitoff 

Direct  Driv«  -  No  RFI 

Oirec'  Hep4 segment  fof  MAiai2 

Cam«a  wllh  FutI  Pain 


Digital  Researcli:  Parts 

^^  (OF  TEXASJ 

P.O.  BOX  401247  •  GARLAND,  TEXAS  75040  •  (214)271-2461 


60  H2  CRYSTAL  TIME  BASE 

$4.95  (Compivi?  Kti) 
U&es  MM53e9  CMOS  divider  IC 
with  high  accuracy  3  579545 
MHZ  Cryslal  Use  with  ail  MOS 
Clock  Chipsor  Modul&s  Draws 
only  1.5  MA,  All  parts,  data  and 
PC  Board  included  100  Hz, 
same  as  above,  excep!  S5.95 


VARO  BRIDGE 

In  a  Mini  Dip 
Package 

1A  50  VOLT 

2/$1.19 
10/$4.90 


D,C-  HORN 

VERY  LOUD! 

6  12  VDC 

Like  Used  In 

Smoke  Alarms. 

FANTASTIC  SAVIhiGS 

Compare  this  true  value. 

.60  ea.     4  For  S2.00 


SONY  23  WATT  AUDIO  AMP  MODULE 

ttSTK-054.  23  WATTS  SUPER  CLEAN  AUDIO  20  HZ  to 

100     KHZ     1     2     DB.     HYBRID,     SILICON,     SELF- 

CONTAiNED   MODULE    ONLY   iV^x   2'.^   IN    WITH 

DATA, 

COMPARE  AT  UP  TO  TWiCE  OUR  ^RICE^  S6.5Q  each 

REPEAT  OF  A  SELL-OUT! 

VECO    PRECISIDN    THERMISTOR     GLASS    TYPE.    VECO 
#41A72    8.2K  OHMS  AT  ROOM  TEMP    VERY  SENSITIVE 
INDIVIDUALLY  PACKAGED  IN  PLASTIC  VIALS. $3.00VALUE 

$1,00  each  or  3  FOR  $2.50 


•••• 
*••• 
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TERMS:  Add  50G  postage,  we  pay  balance.  Orders  under  $1S  add 
75C  handling  No  COD  We  accept  Visa.  MasterCharge  and 
American  Express  cards  Tex  Res  add  5%  Tax,  Foreign  orders 
(except  Canada)  add  20%  P&H  90  Day  Money  Back  Guarantee  on 

2t\\  items. 
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These  Low  Cost  SSB 

TRANSMITTING 
CONVERTERS 

Let  you  use  inexpensive  recycled 
1 0M  or  2M  SSB  exciters  on  UHF  a  VH F! 


to 


Linear  Converters  for  SSB,  CW,  FM,  etc, 

A  fraction  of  the  price  of  other  unit^;  no  need 

spend  $300-  $4001 

Use  with  any  exciter:  works  wfth  input  levels  as 

low  as  1  mW. 

Use  low  power  lap  on  exqiter  or  simpfe  resistor 

attenuator  pad  (instructions  Included). 

Link  osc  with  RX  converter  for  transceiv^. 


XV4  UHF  KIT  —  ONLY  $99.95 

28-30  MHz  in^  435-437  MHz  out;  1  Wp.e.p.  on  SSb,  Up  to 
IVaW  on  CW  or  FM.  Has  second  oscillator  for  other 
ranges.  Atien.  supplied  for  1  to  500  mW  input,  use 
external  attenuator  for  higher  levels. 

Extra  crystal  for  432-434  MHz  range.  - . . , S5.95 

XV4  Wired  and  tested , $149.95 

XV2  VHF  KIT -ONLY  $69.95 

2W  p.e.p,  OLitpul  with  as  fittle  as  1  mW  input,  Use  stnrple 
external  attenuator.  Many  freq.  ranges  available. 


MODEL 

XV2-1 
XV2-2 
XV2-4 
XV2-5 
XV2-7 


INPUT  (MHi)  OUTPUT  (MHz) 

28-30  50-52 

2S-30  220-222 

28-30  144-146 

28-29  (27-27,4  CB)  145-1 46 (144-1 44,4) 

144-146  50-52 


XV2  Wired  and  tested 


...  $1 09,95 


XVZ8  ZM  ADAPTER  KIT  -  $24.95 

Converts  any  2M  exciter  to  provide  the  10M  signal 
required  to  drive  above  220  or  435  MHz  units. 


NEWI  COMPLETE  TRAHSMiniNG  CONVERTER 
AND  PA  IN  ATTRACTIVE  CABINET 

Far  less  than  the  cost  of  many  low  units! 

Wow,  the  popular  Hamtronics*  Transmitting  Converters 
and  heavy  duty  Linear  Power  Amplifiers  are  available  as 
complete  units  in  attractive,  shielded  cabinets  with  BNC 
receptacles  for  exciter  and  antenna  connections.  Perfect 
set  up  for  versatile  ter  restial  and  OSCAR  operatfonsl  Just 
right  for  phase  3!  You  save  $30  when  you  buy  complete 
unit  with  cabinet  under  cost  of  individual  items.  Hyn 
40-45  Watts  on  VHF  or  30-40  Watts  on  UHF  with  one 
integrated  unitf  Call  if  or  more  details. 


MODEL  KIT 

XV2/LPA2-45/Cabt  {6M  or  2M)    $199.95 

XV4/LPA4-30/Cabt  {for  UHR        $229.95 


WfREDand 
TESTED 

$299.95 
S349.96 


Easy  to 

RECEIVING 
CONVERTERS 

Let  you  receive  OSCAR  and  other 

exciting  VHF  and  UHF  signals  on 

your  present  HF  or  2M  receiver 


NEW  LOW-NOISE  DESIGN 

ATTRACTIVE  WOODGRAiM  CASE 
Less  than  2dB  noise  figure,  20dB  gain 


MODEL 

CASS 
CA50 
CA50-2 

CA144 
GA145 

CAl4e 
CA220 
CA2202 
CA110 

CA432-2 
CA4a2-5 
CA432'4 

Easily 

STYLE 


RF  RANGE 

28-32  MH2 
50-52 

50-54 

144-146 

145-147-or^ 

144-t44.4 
1 46- 1  48 
220222 
220-224 
Any  2MHz  of 
Aircraft  Band 
432-434 
435-437 
432-436 
modffied  for  other 


OUTPUT  RANGE 

144-14SMH^ 
28-30 

144-140 
2a-30 
28-30 

27-27.4  {CBJ 
28-30 
28-30 
144-148 
2628 
or  28-30 
28-30 
28-30 
144-148 
rf  and  if  ranges, 


Kft  less  case 
Kit  with  case 
Wired/Tested  tn  case 


VHF 

$3495 
$39.95 
$54,95 


UHF 

$49.95 

$54.'95 
$64,95 


Professional  Quality  VHF/UHf 

FM/CW  EXCITERS 


Fully  shtetded  designs 

Double  tuned  drcutts  for  spurious  suppression 

Easy  to  align  wfth  built-in  test  aids 


T50-50  6-chan,  6M,  2 W  Kit .  S44.9S 

T5IM  50  6-chan,  2M,  2 W  Kst ,  $44,95 

T50-22O  6-chan,  220  IVIHi,  2W  Kit .*,, $44.95 

T450  1'Chan,  450  WiHz.  ^4W  Ktt $44.95 


See  our  Complete  Line  of 

VHF  &  UHF  Linear  PA's 


S  Use  as  linear  or  class  C  PA 

m  For  use  with  SSB  Xmtg  Converters,  FM  Exciters,  etc, 

LPA2-1 5  eM.  2M.  220;  15  to  20W  ,,,.,,,..,.,  $59.95 

LPA2-30  6M,  2m;  25  to  30W $89,95 

LPA2-40  220  MHz;  30  to  40W ..$11 9  95 

LPA2'45  6M.  2M;  40  to  45W $1 1995 

LPA4-10  430MHz;  10  to  1  4W  ........ $7995 

LPA4'30  430MHz:  30-40W Si  1 S  95 


See  catalog  for  complete  specifications 


IT'S  EASY  TO  ORDER!  .3 

#  Write  or  phone  716-392-9430 

{Electronic  answering  service  evenings  &  weekends) 
m  Use  Credit  Card,  UPS  COD,  Check,  Money  Order 
B  Add  $2.0O  shipping  ^  handling  per  order 


Call  or  Write  to  get 

FREE  CATALOG 

With  Complete  Details 

fSend  4  IRC's  far  nvoraeas  maillngli 


FAMOUS  HAMTRONICS  P REAM  PS 

Let  you  hear  the  weak  ones  too! 
Great  for  OSCAR.  SSB,  FM.  ATV.  Over  14.000  rn 
use  throughout  the  world  on  all  types  of  receivers. 


•  NEW  LOW-NOISE  DESIGN 

•  Less  than  2  dB  noise  hgure,  20  dB  gafn 

•  Case  only  ^  inches  square 

•  Specify  operating  frequency  when  ordering 

MOPEL  P-30  VHF  PREAMP^  available  in  many  versions 

to  cover  bands  18-300  MHz. 

MODEL  P432  UHF  PREAMP,  avaitabte  in  versions  to 
cover  bands  300-650  iVlHz. 


STYLE 

Kit  less  case 
Kit  with  case 
Wired/Tested  in  Case 


VHF 

$12,95 
$18,95 
$27.95 


UHF 

$13,95 
$26,95 

$32.95 


NEW  VHF/UHF  FM  RCVRS 

Offer  Unprecedented 
Range  of  Selectivity  Options 


Newgener^jtion 
More  sensitive 
More  se^eotivo 
Low  cross  mod 
Uses  crystal  filters 
Smaiier 
Easy  to  align 


HAM  TRO  N ICS*  I S  A  R  EGf  STE  R  E  D  TRADE  MA  RK 


R75A*  VHF  Kit  for  monitor  or  weather  sattelite  service- 
Uses  wide  L-C  filter.  -eOdB  at  ±  30  kHz ?69;95 

R75 B*  VH F  Kit  for  norniat  nbf  m  service.  Eq ui vaient  to  most 
transceiver  -60dB  at  ±  17  kHz,  -fiOdSf t  ±  25  kHz . , ,  $74.95 

R75C  *  VH  F  Kit  f  Of  repeater  service  or  hig  h  rf  de  nsity  a  rea 
-6OdBat±14kHz,-S0dB±22kHz.-l00de±3OkHz $B4.95 

R7  5  D*  VH  F  Kit  f  o  r  spJ  it  chan  ne  I  ope  ratio  n  or  repeater  i  n 

higli  density  area.  Uses  8-pole  crystal  filler,  '60dB  at 
±9  kHz,  -  lOOdB  at  ±  1 5  kH^-TTie  Jjltfmate  receiverl. . .  $93.95 

*  Specify  band:  1 0M,  GM^  2M,  or  220  MHz.  May  also  b^  used 
for  adjacent  commercial  bands.  Use  2M  versJonfor  1 37  MH^ 

WX  sateNites. 

R4S0|  )  UHF  FM  Receiver  Kits,  similar  to  R75,  but  for 

UHF  band.  New  Jow-noJse  front  end.  Add  $10  to  above 
prices,  [Addseiectivity  letter  to  model  number  as  on  R75.) 

A1 4  5  Channef  Adapter  for  Receivers. $3  9f5 


NEW  R11 0  VHF  AM  RCVR 


AM  monitor  receiver  kit  similar  to  H75A,  but  AM.  Available 
for  10-1 1  M.  6M,  2M,  220  MHz.  and  1  tO-1 30  MHz  aircraft 

band  $74.93.  (Also  available  in  UHF  version.) 


pontes,  inc. 


65  J    MOUi  RD  *  HILTON,  NY  144681 


y^  Read&r  Service — see  pege  795 
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2822  North  32iid  StrMt/Unit  -t   Phoenix,  Arizona  B5008  [602]  956-S423 

Wo  accept  checks,  MaateHChargOi  and  Visa 

Prices  subject  to  change  without  notice 

FOR  OUT  OF  STATE  USE  OUR  NEW  800  NUMBER  FOR  PHONE  ORDERS        300  528-3611 
NO  ORDERS  WJLL  BE  ACCEPTED  UHDER  $10.00,   NOT    INCLUDING  SHIPPING! 

NO  C.O.D.'s.   PHONE    IN  YOUR  ORDER 


NEW  PRIME   RF 

POWER  TRANSISTORS 

2N2270 

$   1.00 

2N609'4 

$  7.15 

MRF90I 

$  3.99 

2N2857 

1,57 

2N6095 

11.77 

MRF902 

12.55 

2N2857JAN 

2.5i* 

2N6097 

29.54 

MRF904 

3.00 

2N29'»7 

17.25 

2N6166 

38.60 

MRF9II 

4,29 

2N3227 

3.25 

2N6368 

26.52 

MRF5177 

21.62           ! 

2N326) 

2.32 

2N6£v39 

45.77 

KRF8004 

1,60 

2N3375/MM3375 

9.32 

U0280 

3.00 

CD3495 

19.99 

2N3553 

1.80 

it028l 

11.90 

CD3435 

29.95 

2N3818 

8.00 

M)282 

12.90 

A50-12 

29.95 

2N3866 

1.20 

i»0894 

1.20 

BFR96 

2.00 

2N3866JAN 

2.80 

PT3551C/2N6082NS 

5.00 

MWAllO 

6.92 

2N3866JANTX 

k.kS 

(no  stu<t) 

HWA120 

7.38           ' 

2N3925/M9477 

8.00 

PT3563 

5.00 

HWAI30 

8.08 

2N39'*8 

2.00 

PT1+57VA 

1.50 

HWA2tO 

7.46 

2N3950 

26.86 

PT3607 

5.00 

HWA220 

8.08 

2N3959 

3.88 

PT3 1 23E 

5.00 

MWA230 

8.62 

2N'4072 

2.00 

MRF216 

22.46 

MWA3IO 

8.08           1 

2Ni*427 

1.20 

MRF221 

10.08 

MWA320 

8.62 

2N4429 

9.00 

MRF227 

3.00 

HWA330 

9,23 

2N4877 

1.00 

MRF238 

10.00 

2NU959 

2.23 

MRF240 

14.62 

MICROWAVE   DIODES 

2N5108 

I+.03 

HKFlkS 

33.30 

1N21 

$  2.85 

2N5109 

1.66 

MRF247 

33.30 

1N21B 

3.85 

2N5I79 

1.05 

MRF3 1  ^ 

14.08 

1N21D 

3.85 

2N5177/MRF5177 

21.62 

HRFitl2 

23.83 

1N2IWE 

2.85 

2N521If 

20.00 

HRF421 

31.38 

1N23CR 

U.85 

2N5583 

i*.55 

MRf422A 

44.14 

1N23F 

5.50 

2N5589 

6.83 

MEtF426A 

10.24 

1N23WE 

4.00 

2N5590 

8,15 

MRF432 

11.23 

IN23FHR 

6.95 

2N5591 

11.35 

HRFkk^^ 

10.61 

1N25 

6.50 

2N5635 

6.86 

MRF450 

11.77 

IN78 

8.63 

2N5636 

13.38 

MRFI+5OA 

11.77 

1N446 

12.00 

2N5637 

22.15 

MRF452 

15.00 

IN3655A 

3.85 

2N564l/PTi*132D 

6.00 

HRFi+52A 

15.00 

1N57 11/2835 

1.99 

2N56't2 

12.38 

HRFk^k 

21.83 

HB0101 

1.99 

2N5643 

15.82 

MRFi*5^ 

21.83 

MBIIOl 

4.99 

2N56i*5 

12.38 

MRF455 

14.08 

IS1S44A 

3.00 

2N58W/MM1607 

8,78 

MRF455A 

11*.  08 

P40075 

3.85 

2N58'*7 

11.15 

HNFk7k 

3,00 

1N41SEMR 

7.85 

2N5919 

30.00 

MRFI*75 

3.25 

MA41482 

3.00 

2NS9'*6 

\k.Ss 

HRF^76 

2.25 

HA41482R 

5.00 

2N58'*9/HM  1 620 

21.29 

MRF«t77 

10.06 

2N5862 

51.91 

MRF479 

4.68 

MOTOROLA   RF 

MODULES 

2N6080 

7.7'* 

MRF^tSS 

3.50 

HHW602 

2N6082 

n.30 

HRF502 

1.08 

20  W  output 

at    174  MHz 

2N6033 

13,23 

ttRF60i* 

2.00 

12.5  VDC      2C 

1.6  dB  Gain 

2N60d^ 

li».66 

MRF629 

3.00 

$42.00 

t?4     73  Magazine  •  August,  1980 


8822  North  32nd  StrMt/Unit  -1   Phoenix,  Arizona  8 
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[602]  956-9423 


Ws  accapt  chackBi  MaatarChargat  and  Viaa 

Prices  subject  to  change  without  notice 


HAH  HICROtfAVE    RECEIVERS 
21 00- 2 WO  mz 

28  dB  Gain 

2.5  to  3  dB  Noise 

Assembled  and  tested  with  gO  day  guarantee   5269-95 
$5.00  shipping  with  charge  card  or  money  order. 

RECEIVER  KIT       $169*95    Includes  Yagi  antenna,  power  supply  box,  ?X.B,    and  parts » 
down  converter  P.CB,  and  parts,  and  complete  instructions, 

HI5CELLAME0US  PARTS  FOR  HHR 

yagf  antenna 

Power  supply  box 

Power  supply  P*C,B. 

Power  supply  transformer 

Power  supply  kit 

Power  supply  assembled  and  tested 

Down  converter  P.C.B- 

Down  converter  kft 

Down  converter  assembled  and  tested 

CofT^lete    Instructions 

HRF901 

HRF902 

MRF91 1 

7812 
HBD101 
MB  11 01 

2835/IN5711 
I  K  Pot 

Hatching  transformers,  75  Ohm  -  300  Ohm 
Two-way  splitters 
Chassis  type  F  connectors 
Cable  type  F  connectors 
Barrel  type  F  connectors 
One  6  foot  RG59  with  connectors  and 
one  50  foot  RG59  with  connectors  18.99 

aUANTlTY  PRICES  AVAILABLE  FOR  10  AND  UP 


TUBES 

12BY7A 

$      4.50 

S  59.95 

2E26 

S      5.00 

811A 

12-95 

12.95 

3-500Z 

100.00 

6146 

5-00 

^-99 

3B28 

7.00 

6li*6A 

5,25 

3.99 

3X2500A3 

125-00 

6lif6B 

7.95 

49.95 

3X3000FI 

200.00 

6146W 

12,95 

59-95 

k-esk 

30,00 

6360 

7.95 

»9.95 

4-125A 

w.oo 

6939 

8,00 

79.95 

4-250A 

60.00 

8072 

£♦5.00 

114,95 

4-400A 

80 .  00 

82 95 /PL 172 

300.00 

10*00 

k' 1 OOOA 

200,00 

8950 

10.00 

3/99 

M:X250B 

43-00 

8877     OlfT 

300.00 

12.50 

^X250R 

45.00 

7289 

6.99 

4,29 

i*CX350A 

50,00 

6KD6 

6,00 

1-99 

i+CXIOOOA 

150.00 

6LF6 

6.00 

1.99 

4X1  50A 

20-00 

6LH6/6JE6 

6-00 

4.99 

4X1 50G 

30.00 

8908 

13.00 

K99 

572B/T160L 

39,00 

655  OA 

8.00 

3,00 

Other 

'   numbers 

on    request 

1.99 

2,99 

2/. 99 

NEW    ELECTRICAL   POWER 

STRIP 

V.99 

9  OUTLETS  WITH   BUILT 

IN  CIRCUIT 

•  76 

BREAKER  AND 

INDICATOR 

I  LAHP 

$21 .95  each 


Check,  money  order,  or  credit  cards,   {Has  terCharge  and  VISA  only)   NO  C^,0  .D.^s^   No  personal 
checks  or  certified  personal  checks  for  foreign  countrys  accepted.   Honey  order  or  cashier's 
check  »n  U.S,  funds  only.   Letters  of  credit  are  not  acceptable,   Htnlmum  shipping  by  UPS  is 
$2,00  plus  35^  insurance  per  $100.00.   Please  allow  extra  shipping  charges  for  heavy  Items* 
All  parts  returned  due  to  customer  error  will  be  subject  to  a  15%  restock  charge. 

If  we  are  out  of  an  I  tern  ordered  we  will  try  to  replace  It  with  an  equal  or  better  part  unless 
you  specify  not  to,  or  we  will  back  order  the  Item.   PRICES  ARE  SUBJECT  TO  CHANGE  WITHOUT 
KOTtCE,   Prices  superseade  all  previously  published.   Some  Items  offered  are  limited  to  small 

quantities  and  are  subject  to  prior  sale.  FOR  OUT  OF  STATE  USE  OUR  NEW  8OO  NUHBER  FOR  PHONE 
ORDERS.  800  528-36II   (for  charge  orders  only,  NO  C.O.D.) 


•^64 


f^  flea!(*pf  S^rviCB — see  psgts^  }95 
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DIGITAL  MULTIMETER 


600  mHz  COUNTER 


DM*700 


rtWi^l 


^titfiiS 


mainrm& 


$ 


99 


.95 


WIRED 


Low  cost.  h»gh  peftormance.  Ihat's  Ihe  DM-700.  Unlike  some  of  the 
hobby  grade  DM  Ms  available,  {he  DM-700  offers  professiortal  quality 
perfofmance  and  appearance  at  a  hobbyist  price  It  features  26 
differeni  ranges  and  5  functions,  all  arranged  In  a  convenient,  easy  to 
use  format  Measurements  are  displayed  on  a  large  T/i  digit,  Vj  inch 
hign  LEO  display,  with  automatic  decimal  placement,  automatic 
poiadty.  and  overrange  indication  You  can  depend  upon  the 
DM-700,  state-ot-the-art  components  such  as  a  precision  laser 
trimmed  resistor  array,  semiconductor  band  gap  reference,  and 
reliable  LSI  circuitry  insure  lab  Quality  performance  for  years  to 
come.  Basic  DC  volts  and  ohms  accuracy  is  0;1%,  and  you  can 
measure  voHage  all  the  way  from  1 OO  ^< v  to  1 000  volts,  current  from 
0,1  /la  to  Z.O  amps  and  resistance  from  0.1  ohms  to  20  megohms. 
Overload  protection  is  inherent  in  the  design  of  the  DM-700,  1250 
volts.  AC  or  DC  on  all  ranges,  making  n  virtually  goof  proof.  Power  is 
supplied  by  four  'C  size  ceils,  making  the  DM-700  portable,  and.  as 
options,  a  nicad  battery  pack  and  AG  adapter  are  available.  The 
DM-700  features  a  handsome,  jet  black,  rugged  ABS  case  with 
cof^venienl  retractable  tiit  bail  All  factory  wired  units  are  covered  by 
a  onp  /ear  limited  warranty  and  kits  have  a  90  day  parts  warranty 

Order  a  DM-700.  examine  it  for  10  days,  and  if  youre  not  satlsifed 
in  every  way.  return  it  in  onginal  form  for  a  prompt  refund. 


Sp«clflc4iiorit 

DC  and  AC  volts: 
DC  a^^d  AC  current: 
Resistance 
Input  protection 

tr^put  impedance 
Display 
Accuracy 
Power 

Weight 


100  |iV  to  1000  Volts.  &  ranges 

0  1  mA  to  2  0  Amps  5  ranges 

QMl  to  20  megohms,  6  ranges 

t2&0  volts  AC  DC  alt  ranges  fuse  protected 

lor  overcurrent 

10  megohms.  DC  AC  votts 

3Vi  digits  OS  inct>LEO 

0  1%basjc  DC  volts 

4  C   ceJis.  opiional  mead  pack,  or  AC  adapter 

6"W  it3"H  )c6''D 

2  lbs  with  batteries 


Prices 

DM  700  ^ired  *  lested 

DM  70QhittCHm 

AC  ^apiencti^tqet 

Niead  pacM  wdh  AC  adacter^ct^ige* 

PfQ^  kit 


TIRMIS^  Sltillictlf^n  ^ara intend  Of 
mofwy  r«4und*di.  COD.  idd  it.SG  Min- 
imum Oidm  £§.00  Onivrv  uiHkif 
110.00.  idd  S  75  Atm  S%  lOf  poiUge, 
InsurAncfl.  hdndiing.  Ov«ri«ai,  add 
15%.  HY  r««id*nt».  idd  7\  lax. 


T9  95 

14.95 
3  95 


The  C  T-  70  b  r  e  a  ks  the  pr  ic  e  taa  r  ri  er  on  la  b  qua  lity  f req  uency  cou  n  ters . 
No  longer  do  you  have  to  settle  for  a  kit,  hatf-kit  or  poor  performance, 
the  CT'TO  is  completely  wired  and  tested,  features  professional 
qualityconstruction  and  specifications,  pius  ^covered  by  a  one  year 
warranty  Power  for  the  CT-70  is  provided  by  four  'A A'  size  batteries 
or  1 2  volts.  AC  or  DC,  available  as  options  are  a  nicad  battery  pack, 
and  AC  adapter  Three  selectable  frequency  ranges,  each  witti-  its 
own  pre-amp,  enable  you  to  make  accurate  measurements  from  iess 
than  10  Hz  to  greaTer  than  600  mHz  All  switches  are  conveniently 
located  on  the  front  panel  for  ease  of  operation,  and  a  sjngie  input 
lack  eliminates  the  need  to  charrge  cables  as  different  ranges  are 
selected,  Ace  urate  readings  are  irjsured  by  the  use  of  a  large  0  4  inch 
seven  digit  LED  display,  a  1  0  ppm  TCXO  time  base  and  a  handy  LED 
gate  light  indicator 

The  CT-70  IS  the  answer  to  aJI  your  measurement  needs,  in  the 
fieid ,  in  the  lab.  or  m  the  ham  shack  Order  yours  loday^  examine  Jt  for 
10  days,  if  you're  not  completely  satisfied,  return  the  unit  tor  a  prompt 
and  courteous  refund 


Sp«ciflcatlOfit 

Frequency  range 
Sensitivity 

Slatjtlity 

Oisptay; 

Inpul  proleclmn 

Input  impedance 

Power 
Gate: 

Decimal  pomt 
Size 
Weigh! 


10  Hz  to  <Jver  500  mH? 

less  Itian  25  mv  to  l  so  mHz 

less  than  1 50  mv  to  ©00  mHz 

1 ,0  ppm,  20-40 ^C  0  05  ppm  -■  ^C  TCXO  crystai 

lime  base 

7  digits  l£D  0  4  inch  height 

50  VAC  10  60  mHz.  10  VAC  to  60O  mHz 

1  megohm  6  and  60  mHz  ranges  50  ohms. 

600  tnHz  range 

4   A  A  ceHs.  12  V  AC   DC 

0  1  sec  and  t  0  sec  LED  gate  light 
Aulomalic.  all  ranges 

5*'W  m  ^'*H  K  5'V*0 

1  lb  with  batteries 


Prices 

CT  70  wifed  *  lesled 

CT  70  hit  tofm 

AC  aciaptef 

Nirad  o^ck  Milh  AQ  ^d^ple^xhdtge^ 

■  ei*5co(i*c  whip  a*iteftfta  BHC  pltif 

Tiir  DailassetTfDty 


75  96 
495 

795 


^€2   BOX  4072,  ROCHESTER,  HY  14610 
PHONE  ORDERS  CALL 
f 71 6>  271  -6487 
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ATTENTION  IC-2A  OWNERS: 


IC-^2A  TONE  DECKS  ARE  HERE! 


CUSTOM  DESIGNED  TO  FIT  WITH  NO  TROUBLE! 


IT  S  HERE  NOW! 

The  question  used  to  be, 
"When  is  Icom  coming  out 
with  a  hand-held?". ..Now 
that  it's  become  one  of  the 
hottest  two  meter  rigs  a- 
round,  the  big  question 
now  is,  "When  will  a  sub- 
audible  tone  option  be  a- 
vailable  for  my  IC-2A?" 
The  answer  is :  Spectronics 
has  it  nowf 


^ — -"^ 


FULLY  TUNABLE! 

We  are  proud  to  be  first  in 
offering  you  a  fully  tun- 
able miniature  sub-audible 
tone  deck  specifically  de- 
signed to  fit  the  loom  IC- 
2A  hand-held  transceiver. 
If  you  own  one  of  the  other 
synthesized  hand  helds, 
you'll  be  delighted  to  know 
that  you  can  put  it  in  your 
unit  as  well. 


QUALITY  TO  LAST! 

This  unit  is  manufac- 
tured  by  Transcom.  Inc.» 
to  their  exacting  standards, 
and  is  guaranteed  to  be 
stable  to  within  ±  l  Hz. 
after  proper  tuning.  All  units 
are  pre-set  to  your  speci- 
fied tone,  and  require  no 
further  adjustment  for  f re- 
qency, 


TOP  VIEW 


ANOTHER 

SPECTRONICS 

FIRST! 


SIDE  VIEW 

•  Fits  plain  or  TT. 

•  Fully  tunable! 
No  tone  elements 
to  buy  -  ever! 

•  Also  fits  other 
synthesized  hand- 
helds  as  well, 

•  Easy  to  install;  no 
cutting,  chopping, 
or  remote  parts! 


Accurate  to  ±  1  Hz, 


95 


Plus  S2  00 
S  &  H 


PHONE:  (312)  848-6777 


INC.  —  1009  GARFIELD  ST 
OAK  PARK,  ILL.-60304  .« 


1^  f^ead&f  S&rv{c&— see  page  195 
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AZDEN  •  NEW!  •  AZDEN  •  NEW!  •  AZDEN  •  NEW!  *  AZDEN 


THE  GIANT 


COMPANY 


REVOLUTIONIZES  THE  STATE  OF  THE  ART 

AWE  AND  AZDEN.  INTRODUCE  THE  BRILLIANT  NEW  PCS' 2800 


MICROCOMPUTER  CONTROLLED 

SUPERIOR  COMMERCIAL  GRADE 


IOMETER 

FM  TRANSCEIVER 


INTRODUCTORY 


PRICE 


RFJCTVaOL      »QHADW      VCXtSQL 


A  ■fV&Cf    A 
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COMPARE  THESE  FEATURES 
WITH  ANY  UNIT  AT  ANY  PRICE 


FREQUENCY  RANGE:    Receive  and  transmit:   28.OD0  to  29,995 
MHz..  lOKHz  steps  with  built-in  +  100  KHz  repeater  offset. 
ALL  SOLID  STATE-CMOS  PL  DIGITAL  SYNTHESIZED. 
SIZE:  UNBELIEVABLE!  ONLY  6  3M"x  2  3/8"  k  9  3M*\COMPAISEI 
MICROCOMPUTER  CONTROLLED:  All  scanning  and  frequency- 
control  functions  are  performed  by  microcomputer. 
DETACHABLE  HEAD:  The  conlrol  head  may  be  separated  from  the 
radio  tor  use  in  l^m^led  spaces  and  for  security  purposes. 
SIX-CHANNEL    MEMORY:    Each    memory    is    re-programmable. 
Memory  Is  retatned  even  when  the  unit  is  turned  off, 
MEMORY  SCAN:  The  sik  channels  may  be  scanned  In  efther  the 
"busy"  or  "vacant"  modes  for  quick,  easy  location  of  an  occupied 
orunoccupied  frequency.  AUTO  RESUME,  COMPARE! 
FULL-BAND  SCAN  i  AH  channels  may  be  scanned  in  either  "'busy" 
or  "vacant"  mode.  This  Is  especially  useful  for  locating  repeater 
fre<tuertcte$  in  an  ynfamiliar  area.  AUTO  RESUME.  COMPAREi 
INSTANT  MEM0aY*1   RECALL:    By   pressing   a  button   on   the 
microphone  or  front  paneL  memory  channel  1  may  be  recalled  for 
immedfate  use, 

MIC-CONTROLLED  VOLUMi  AND  SQUELCH:  Volume  and 
squelch  can  be  ad|usted  from  the  microphone  fof  €onveniertce  in 
mobile  operation, 

DIRECT  FREQUENCY  READOUT:  LED  display  shows  ^peralirtg 
frequency,  NOT  channel  number.  COMPARE! 
TEH  (tOJ  WATTS  OUTPUT:   Also  1   wati  low  power  for  shorter 


distance  communications.  LED  readout  displays  power  selection 
when  transmitting. 

•  DIGITAL  S^RF  METER:  LEDs  indicate  signal  strength  and  power 
output.   No   more   mechanical   mater  movements   to  tall   aparti 

•  LARGE  ^^-INCH  LED  DtSPLAY:  Easy-to-reati  frequency  display 
mimimizes  "eyes-off-the-road"  time, 

m  PUSHBUTTON  FREQUENCY  CONTROL  FROM  MIC  OR  FRONT 
PANEL:  Any  frequency  may  be  selected  by  pressing  a  microphone 
or  front-panel  switch. 

•  SUPERIOR  RECEIVER  SENSITIVITY:  0.28  uV  for  20  dB  quieting. 
The  squelch  sensitivity  is  superb,  requiring  less  than  0,1  uV  to 
open.  The  receiver  audio  circuits  are  designed  and  built  to  exacting 
specifications^  resulting  In  unsurpassed  received-signal 
intelliglt>llMy. 

•  TRUE  FM,  NOT  PHASE  MODULATION :  Transmitted  audm  quality 
is  optimized  by  the  same  high  star^dard  of  design  and  construction 
as  is  found  tn  the  receiver.  The  microphone  amplifier  and  com- 
pression circuits  offer  inletligibilJty  second  to  none, 

•  OTHER  FEATURES:  Dynamic  Microphone,  buitt  In  speaker, 
mobile  mounting  bracked  external  remote  speaker  Jack  (head  and 
radio)  and  much,  much  more.  Aii  cords,  plugs,  fuses,  microphone 
hanger,  etc.  included.  Weight  6  lbs. 

•  ACCESSORIES:  tS'  REMOTE  CABLE...  529.95.  FMPS-4R  A/C 
POWER  SUPPLY., ..$39,95.  TOUCHTONE  MIC.  KIT...,S39  95, 
EXTERNAL  SPEAKER.. ..$18.00. 


AMATEUR-WHOLESALE  ELECTRONICS  order  now  toll  free 


8817  S  W    I2d!h  Terrace.  fWiami  Florida  33176 
Telephone  (305)  233-3631  •  TeteK;  80-3356 
HOURS:  a-6,  Mofi.  <  Thurj. 

U.S.  DISTRIBUTOR 

DEALER  IIMQUmiES  IIMVITEO 


•  Tl 


I 


CREDIT  CARD  HOLDERS  MAY  USE  OUR  TOLL  FREE  ORDERING  NUMBER. 


RAMSEY 
ELECTRONfC'S 


PARTS  WAREHOUSE 


^02 


We  now  have  available  a  bunch  of  goodies  too 
good  10  bypass    Hems  are  limited  so  order  today 


PO  BOX  10101 
Rochester,  NY    14610 

716-5S6  3950 
716  381  7265 


MINt  Kris  -  YOU  HAVE  SEEN  THESE  BEFORE  NOW 

HERE  ARE  OLD  FAVORITE  AND  NEW  ONES  TOO. 

GREAT  FOR  THAT  AFTERNOON  HOBBY. 


Cat!  Your  Phone  Ord«r  in  Today 

TERWS:  Sa!i5^acTion  guiir^nrf*#»ftot  mont*. 
t^hin&m  COO  add  St  50  Kf^r^imumom^r 
SS  00    O'rters  under  SIO  OO  add  S  7S    A<j(t 


FM 

MINI 

MIKE 


A  su|>er  hi^h  p#rtof  rnaocifr  FM  wtre- 

Jess  mk«  ttM*  Tr^n!^miis  a  stable 
SI  gnat  Lj|?  io  3D0  yards  wiih  fijtcep- 
1\QT^&^  audio  <;uiiily  by  meains  of  its 
cuilc  in  electrel  mike  Kil  includes 
caae.  miK«  on-off  iwilch.  aniernnia. 
battery  and  ^tiperr  instructions  lhi% 
1$  rhe  rin«»i  unit  aviilabjfl 

FM  3  Kil  $14.95 

FM-3  Wired  nncf  Tested  19.95 


Color  Organ 

See  mu$fC  come 
ahve^  3  dtHer^ftl 
fights  Utcket  w*\h 
music  On«  ^ight 
each  for  high, 
rritd- range  and 
tows  Each  indi' 
vidualJy  adjust- 
able and  drives  up 
to  300  W  runs  ort 
1 10  VAC 

Comptete  kit. 
Mi-1 


OOAlPfraL  •n|P  TV  lO  *iO«J  ffTonifof    Sv^P 

'*^V  acc^issfHer  vidcttSd^iiriJil  B«!$iiifhil0ri' 
in#  iriATMn*    Compiettf  in!  VD-»        fT.« 


L^  Bilnliy  Kit 

A  gr (?ftT  atTeniiori  get- 
ter whjch  alte/nal^ty 
flashes  2  lumbo  i-£Ds 
use  lor  name  baci^^s 
byttDns.  wamrng 
pantH  Ifghl5  anylhmgr 
Runs  on  3  to  15  volts 
Complete  t<it  BL-I 
12.95 


Suf»r  Sivulli 
A  super  scn>i,]htfe  ampli- 
iief  which  witl  p'ch  up  a 
fun  drop  lit  IS  reef'  Greai 
lor  monitonng  btfti^'s 
roDtn  or  as  Qe^nefal  pur- 
pose amplttief  Full  2  W 
mis  outpul,  runs  on  6  10 
^b  volts,  use*  fl-4S  ohm 
speaker 
Compli^tp  kn  BN'9 

S595 


CPO'1 

fl'urva  on  3-12  Vdc  1  wall  out   1  KHZ  Cfo&d  for  CPO. 

Alflrm.  Audio  Oscillator     Cornplflle  kn  Sl.tf 


CLOCK  KJTS 

Vour  oM  favori'tti  af«  h«^r«  i-gAfn     Over  7,000  Sokl  to  Dale 
B#  one  o1  the  gang  and  order  yoon  lodxy' 

Try  your  hand  at  building  the  finest  tookmg  clock  on  the 
markei  Its  saim  finish  anodized  aluminum  case  looks  great 
anywhere,  while  six  4"  LED  digils  provide  a  htghly  readable 
display  This  is  a  complete  kit,  no  extras  needed,  and  it  only 
takes  1-3  hours  to  assemble.  Your  choice  o^  case  colors, 
silver  gold,  black  (specify). 

Clock  kit.  12/24  hour,  DC-5  $24.95 

Clock  with  10  mm   ID  timer,  12/24  hou/.  QC-10  $29.95 

Alarm  clock,  12  hour  only,  DC-8  $29.95 

12V  DC  car  clock.  DC-7  $29.95 

For  wjfed  and  tested  clocks  add  SlO  00  to  kit  price 

SPECIFY  12  OR  24  HOUR  FORMAT 


FM  Wireleti  Mike  K\\ 

Transmits  up  to  300  to 
any  FM  broadcast  ra- 
dio LJ5es  any  Type  ot 
rnifee  Run*  on  3  to  9V  Type  FM-? 
i^as  added  Sensitive  rn^ke  preamp 
stBoe 


fM-i  Ml    S1»S 


FM-2  kit     f4SS 


WNtper  Ligm  Kit 

An  interesting  ki<i.  smiaii  mike 
picifs  up  sounds  and  converts 
them  to  fight     The  louder  the 
sound    fhe  bnghter  the  light 
Includes  mike   conirois  up  to 
300  W  funs  Ort  1 10  VAC 
Complete  kit  WL-I 
S6,95 


T 


ynnrcfs^  TitTi«r  Kil 

*^TO*a>t»  !t>«  &WK  p»r!*  and  PC 
lx»rd  r«ctuiriKj  10  pfCHftde  4  JO^iTce 
O*  preciVoft  timimq  and  puJ^^e 
gefietAlion  Uiet  SSS  lifnpr  IC  and 
ivtcludei  a  raji<;e  ot  parts  tor  mosU 
timrng  neeite 

UT'^Kii  tS.tS 


Mad  Blaster  Ktl 

P^oducei  LOUD  ^''ar  shattfi'iniU' and 

Can    bJpply    up    10    T!^    t*att»    of 
□bfn^xious  suflto  'Runs  on  6-15  VDC 


UB-1  Kil 


M9& 


Tone  De^odvr 
A  campiete-  loni;  deco- 
der   on    a    ^jngte    PC 
board    Features    400- 
SOOO     Hi     adjustable 
ra  n^e  via  20 1  urn  pot .  vO  I  tage  'CQli^ 
falcon    567  tC     Useful  for  roi*ch- 
lone   bufst  defection    FSK    etc 
Can  also  be  used  as  a  s(ab*e  tone 
encoder     Runs  on  5  to  ^2  volls 
Complete  kil  TD-t      fStS 


Siren  Kit 
Produces  ufrward  and  dowrtwafd 
wail  charactef'islrc:  ol  a  pohce 
Siren  $W  peak  audio  out  put  mns 
on  3-15  v(itt»  tisea  3-4S  ohm 
speaker 
Complete  krf  SM-3  S2.$5 


Car  Clock 

The  UN-ltIT,  only  5  fold«r  eortn#ct(ont 


'    e  4  A  sup#r  i^o^^rkf  rug(|it<f  and  accm^aIv  auto  dock  *n>ich  ^k  i  hnMp  le  btnid  und 

'all     Cujck  m*oiip>T»^^i  it  corrtplirWv  uw^tiiMi    -  vou  tyni\f  ^^notfr  3  wi^riH  arm  ? 

^  ictt«s   fAk«ii  about  tt  mmutm*    Diafslav  a  bnghi  gre^rt  ^mif^  ^uiowsttc  Dfigftm^ti 

control  (itKiioccii  —  maytti  tou  or  a  rtighiy  t^asi^  fit«^air  i}dv  o*  nt^hi   Cofn#t  'i^  a 

vlin  iini5t>  ftrvdifcd  aiuAunu'n  cm*  wnictic^n  beait^criecf  S  oifiertmi  wayttuinQS  tHSecr 

tape     CliOrCV  of  ttlipvt    DiaCt  Of  1|0»a  CCW  i^pcat^^ 


DC-3  ft  If  12  Ntur  <ci»n«f 
DC-3  wtiBti  miti  lesiMI 


CafMuUff  Alartn  Clocii 
The  dock  ttiart's  90I  it  ail  6-  5^  L^Di 
t?^4  tx>tir  *n002e  2*  fiOuf  ftl*rm  A 
year  calendar  better  y  backup  a  no 
i'^^c,  more  The  supei  700i  thup  n 
Lid  S^«  5ji4h?  rncitem  Compi«ie 
«tt  less  case  (not  avaiiabiei 
DC  9  fM  W 


Under  D«»n  C^r  Clock 

1  ^H*  ^JM**««    ^^^mm  fttMHI 
»MfivT  martidlicn) 

OC  ■  ^  »  S*QPC*  •»<*  "^  truc^ri  t2' ti 'M 

DV-1  AriHli«ir  iKI^il^  Slip 


PARTS  PARADE 


k<l 


Vi4«4  Termknal 
,^«  ieooQ  lut  4MHMJ  tij«4ii  tints 

17  n 


IC  SPECIALS 


LINEAR 


Ml 

S56 

M7 

?4t 

T4Sa 

79O0 

39t4 


«» 


I  15 

II, SO 

It  50 

I  4S 

11  00 

ft  ae 

tl  OD 

ti  »s 

I  so 

t  40 

i;t4 


TTL 


r4soo 

i.40 

r447 

$  es 

74  ?s 

$50 

7490 

S  .50 

741% 

SI. 3  5 

Reiiilor  Ais'1 

AsSOrtmflrn  of  Popular  valij^s  ■  '• 
watt  Cut  lend  for  PC  moLrnling,  '•*'■' 
(jentar  '''-"  Ipnds,  bag  ot  3D0  or 
mofi^ 

SI  SO 


CryiliJi 

3  S79S45    MHZ  St. SO 

10.00000    MMZ  SS.OO 

5  248aOO   MHZ  S5.00 


SPECIAL 


READOUTS 

=HO  »B   1    C  C  If  •• 


TRANSISTORS 

>M39aAndl^N  U/|100 

■N44!P  hiPhl-  ISMUQB 

'N4«i6Ftf  4,^11  » 

N5401  pNP  Ml  W 

'NGD?B  C-'F  4#11  00 

•M37T1  NPN  SilitOiT  II  » 

Hnpfff  Tib  t-tPN  4flW  X>t1  aO 

'vwmt  Tib  PfVP  4t9W  S/t  00 

tpN  39H  trft  m/u  m 

<NP  3tQi  r^vt  tarttJi 

ftSQu  m 

N»«iUJT  isttm 


1  iC9a 

72oe 

7?07A 
73t£0 
7107C 
5314 

5375AaG 
7001 


S15.00 
S  1.25 
SI  7.50 
5  5  50 
$2100 
S1Z50 
$  Z9S 
S  2.95 
S  6  50 


Switches 

Mini  totjgii?  SPOT  Si  00 

Red  Pu'shbultong  N  O        3/S1  00 


Carptionet 


3    l|i>td«  i  r>' 


5  tot  $tQO 


Mini  i  dnm  &fiHrak«r 
AC)t>rD*    ?'     Slam   RuL»fi4] 
t*fif^  'or  f^ JdltiTi   mn i ft  eft 
3  for  »  « 


AC  Adapitrt 

GciDil  Idr  c^Dc^n  mcid 
chiir^prifdll  ItQ  VAC  plt>9 
i;iirle  i?nc) 

4  &  yi:fi:  ,s<  ?0  mA  mo 

t|   vac  (3:  laOmn  t3JH» 

TS   iP«c  cos  ?^OmA  ISjM 


SoMd  SlJl*  BuMimrm 
vr-<mn   E}uzi#r  450  Mi    K  dfi    sounU 
Dumut  on  S  T2  ifiic  »t  10-30  mA   TTl 
coffipahblg St  50 


SJug  Tiin«d  Coils 
SmiM  1 16    H»ii  Slugs  ti^fied  aa4 
3fums  to  lor  SI  00 


AC  Otfllel 

Pajiel  Mount  Mtth  Leads 
C^fl.OO 


Audio 
Preacaler 

Make  high  resolution  audio 
measurments,  great  tor  muBlcal 
instrument  tuning.  PL  lones,  etc 
MuKJplies  audio  UP  m  IfRquency , 
selectable  xlQ  of  xtOO.  gives  01 
HZ  resolution  wilh  1  sec  gate 
time'  High  sensilrvify  of  2S  mv,  1 
meg  input  i  ^nd  buill-m  filtering 
g^ves  great  performance  Runs 
on  9V  baltery.  an  CMOS 
PS'2  kd  $29.95 

PS-2  wifett  $39,95 


eOO  MHz 
PRESCALER 


[£jfp 


Extend  the  range  of  your 
counter  to  600  (VlHi  Works 
with  all  counters.  Less  than 
150  mv  sensitivity  specify  - 
10  Of  -100 


WFred,  tested. 
Kit.  PS-tB 


PS-IB     SS9=^S 
$44.95 


FERftlTE  BEADS 

*  *•••     --^IT  *n3  ^WC5  IS  n  » 


Sockets 

B  Pin  1O'S3.O0 

t4  Pirt  1 0r  12. 00 

16  Pin  10/ $2.00 
24  Pin  4^12.00 

2a  pin  4f$2.m 

40  Pin  S/S2.Q0 


Oiodei 

6  1  V  Zener  20/11.00 

1h/914  Type  S0/|rO0 

1KV2Amp  e/SI.OO 

100V  lAmp  15/$1.00 


CAPACITORS 

runTAllMA 

i.5uF25V3/$1.C» 
1  a  uF  25V  3^1  00 
22  uF  25V  3/$l  00 


IQOO  af^  ifiV  RbeI4>I 

mmf  «5VHafiai1Vtfas 


DtSK  frf  RAUtC 

-  .      .^    »  II  ao 
'  '  b  li  Ti  1 1  og 

QOl    lAV  JN}  tl  DQ 

tlBfplF  M  i  I  H 


&C-OC  C«A*«ft*f 
•  5  vdc  inpuT  ptoa    v  wdc  $  30m4 
*9  ii:lcpfOtii«Cf4  iStrflc^3S«fa  HJS 


?5>K  ?0  rum  Tnm  Pn    fl.fM) 
m  Kl  turn  Tnrn  Pof    i  54» 


Cefamic  IF  f\i\m^ 

Htini  ceramic  filters  7  kHz 

6.W  455kHf  fT50ea 


It 


Tfffaimf  Cap* 

Sr»bife  Pcrypiofiviene 

.lOiia. 


30  Walt  2  mtr  PWR  AMP 

S^mpte  CI3SS  C  po^er  amp  features  8  times  power  gam  1  W  in 
lor  8  out  2  W  in  for  15  oui,  4W  in  for 30  out  Max  oulput  ol35  W. 
incredtihle  value,  complete  with  all  parts,  less  case  and  T-R  relay 
PA-1   30  W  pwr  amp  hit  $22,95 

TR-1.  RF  sensed  T-R  relay  krt  6,95 


MFIF-23S  trarti^itDf  as  used  m  PAi 
a-1Ddb99in    T^  mfu  ItUS 


RF  actuated  reiay  senses  RF 

(1W^  and  closes  DPDT  relay 

For  RF  sensed  T-R  relay 
TR-1  Kit     $6,95 


»r  Supply  Kit 
GortipJ^te  !r>pie  reguiaied 
«4ipplypraw*des  variable  €io  ISwoiis^at 
20D  ma.  and  *5  a!  i  Amp  Ekcellenl  load 
reguFalton  good  iMienng  and  smaiir 
sue  Less Trensto^mers  ri0qypr^6  3V 
i«  t  A  and  24  VCT 
Complete  hit  PS-3LT  16.95 


Crystal  Microphone 

SmaJI  t  '  diameter  'j"  thuck 

crystal  mik^  catinage   $.?S 


25  AMP 
100V  Bridge 
$1.50  each 

Mini- Bridge  50V 
1  AMP 

2  for  $1 ,00 


Coai  Con  nee  lor 

Chassis  mourti 

BN€  type  $1.00 


Min«  PG-W4  Coa* 
10  fl.  for  11.00 


t  Vdit  ai1l«ry  Cllp« 

M<ce  quflJcly  cljpii^  Sf«<rfl.M 

W  Rubber  Grcmmflls        tO  for  It, 00 


Pwlm  aig 
Anir  cif  chohrp   iliiki     r^pi  tinr    reBisFan^ 
IrdltniDrt   r1iniijft&    ^iCLA  caps  «lc 
•m  &«e  HOC  pel  tl.M  ig  iiai)  i:3ClO^)  I2-9Q 


Conntclon 

C  pm  Eypc  [jijlr]  i  oniicii  tor 
mA-l003  car  cloch  mgdu^e 
pries'  7S  ■*. 


Ledt       your  c^iptce.  please  specify 

Mini  Rffd.  Jymbo  fled.  Hugh  InierisjTy  B«3   fMum<rntor  Red  fj'll 

MJnL  VslloM',  Jumbo  Velliow.  Jumbo  Green  Qyfl 


OP  AMP  Special 
Bi-FETLF  13741  -Oirecl  pir^for  pm  741  compalibte.bul  500,000  MEG 
mpul  z  supef  low  SO  pa  irtput  current,  low  power  drarn 
SOIorqnIy         $9  00  tO  tor  It.OCI 


76MG 
79  MG 
723 

7805 


11. » 

$1.25 
$.50 
$1.15 
11.00 


Rvgulaion 


79}2 

ti.oo 

79 1 5 

ti.oo 

7905 

St.55 

791  ^ 

»1  25 

7915 

S1.2S 

SFirlnIt  tubing  Nubi 

ryice  precul:  pees  of  ■ghnnK  %\Fti    r   n  ■< 
ihnnh  la  '■*"   Gt^A'\  !>ot  ^pF^cei      lO^il  PO 


Mini  TO -92  Hval  Stnlii 

XnerrriaiFC'y  8:r.an(J  J  tof  fV.W 

ra-??Q  Heal  Sunk}  J  lot  tt,00 


VaraclOvK 


TtintfCii*  fmng^ 


Opto  Isolators  -  4lsi28  type 

Opto  Reflectors  -  Photo  diode  +  LEO 


s  so  t«. 

St. 00  ea. 


Wolaa 

Udi««  ■iirwJy  pracui 


B*AistAftc«  vArtss  wrm  iHgnT   2^  ahfnft  to 


Reader  Servrce—see  p^ge  195 
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Here  is  a  chance  to  stock  up  your  lab  at  Lrprecendented  prices.. .  weVe  got  to  move  these  out  to  make  room  for  our  ever- 
expanding  CompyPro'^  division.    Limited  quantities -first  come,  first  served.    Sorry,  at  these  low  prices  we  cannot  include  spec 
sheets  or  accept  COD^  telephone  onders.    Part  numbers  must  inciude  the  special  -S  suffix  or  you  will  be  charged  our  regular 
prices.    Parts  may  be  house  numt)ered  or  have  dual  markings.         This  is  your  cfianc»  to  save! 


TTL 


741  frS 

741  3-S 

743a-$ 

7444-S 

7fl50-S 

7472-S 

7493-S 

7496-S 

74122-S 

741 51 -S 

741S5-S 

74159-S 

74161-S 

74163^ 

74164^ 

74130-S 

74192'S 

74194-S 

741 35-S 

74t9B'S 


Quad  2  Input  OC 

Trflpl9  3  hpul  NAND 

4  to  16  line  decoder/demux 

Quad  2  input  NAND  OC 

Gray  to  decimal  decoder 

And-or-invert 

JK  M-S  fl^p  flop 

4  bit  binary  counter 

5  bit  shift  register 
Retrlggerabie  one-shot 
8  channei  mux 

Dual  2/4  demux 

4  to  16  IJne  decoder/'derriLX  OC 
Synchro  4  tsii  binary  counter 
Synchro  4  bit  binary  counter 
8  bit  shift  register 
Up/down  decade  counter 
Upfdown  binary  counter 
4  bit  bidirectional  shift  reg 
4  bit  parailal  shilt  register 
8  bit  shift  register 


21 /S2 

2Mt2 

m%2 

2t/S2 

aj$2 

2li$2 
2li$2 

wm 

12^S2 

18;S2 

Bi%2 

8^$2 

4J$2 

mz 
mi 
mi 
4;$2 

4/52 

mi 

6/$2 

4;$2 


CMOS 


401 Z-S 
4020^ 
402^^ 
4044^ 
4D4e*S 
4071-S 
4093-S 
4S07-S 
451 0-S 
5101-S 


Dual  4  Input  HAND 

14  stage  counter 

Triple  3  input  NAND 

Quad  R-S  latch 

Phase  locked  loop 

Quad  2  input  OB 

Quad  2  (n  NAND  Schmm  trig 

Quad  EX-OR 

BCD  up/down  counter 

1024  bit  Stat.  RAM  4  x  256 


12/S2 

4/$2 

i2l$2 

mi 

12/S2 
4J$2 

mi 
mi 

10/S12.50 


LINEARS 

[f>aehaae  type^  H  =  1099,  V|  =  minldjp,  D  =  dip,  TK  =  T066) 


201 K-S 

tm  proved  301  op  amp 

1<W$2 

30SH-S 

Micro  power  op  amp 

G/$2 

703H-S 

RF/IF  amp 

mi 

723  0-S 

Voltage  regulator 

mi 

741  M-S 

Gompensatsd  op  amp 

15^$2 

145&M-S 

Dual  741 

io/$a 

455ms 

Dual  741 

12^2 

4t95TK^S 

Dual  tracts  15V  reg  widata 

2/SZ 

TO-220  NEGATIVE 

VOLTAGE 

REGULATORS 


7906-S 
7908-S 
791 2-S 
79M1  5-S 
79-tfl-S 
7924^5 


-6V  regulator 

3V  regulator 
-12V  regulator 
'15V  regulator 
-18V  reguiator 
-24V  regulator 


mz 
an 

2/$2 

2r$2 
ma 

2/$2 


OTHER 
SEMICONDUCTORS 


50/$2 


•  General  purpose  silicon  signal  diodes 

•  GT5306  NPN  dahington,  min  gain 

17000,  25V  200  mA,  TQ92  paci^age 

•  NPN  transjstor  similar  2N3904 

•  PNP  transistor  simiiar  2N3906 

•  4N28  S  opto^^oupler  G  pin  minldtp, 

MCT^2^IL'1  plnout 

•  SN76477-S  complex  sound  ger>erator 

•  MA10O3  12V  DC  clock  module  w/case 

•  Opto-lsoiator    Grab    Bag  —  50    mixed    opto- 

isolators  from  a  major  manufacturer.  Un- 
marked 6  and  8  lead  minidips  Include  single 
and  dual  types  with  diode,  transistor,  and  darl- 
ing ton  outputs.  Test  them  yourself  and  save! 
Not  recommended  for  beginners.  S0/S4 


100^$  8. 95 
100i$7.95 
100^Sa.95 

B/S2 
1/$2.S0 


SOLDERTAIL 
SOCKET  SPECIAL 


Now  that  you've  got  th^  ICs^  get 
some  sockets  at  a  fantastic  price! 


14  pin: 

16  pin: 
18  pin: 


50^$4.95 
&0/$4.9& 
50/t4.95 


20  pin: 

24  pin: 
26  pin: 
40  pin: 


4Q/S4.95 
30/$4.95 
30/$4,95 
20/$4,9S 


•*•••• •••^•••••* 


74LS  TTL 


74LS00 

74LS01 

74LS02 

74LS04 

74LS05 

74LS0e 

74LS10 

74LS11 

74LS12 

74LS14 

74LS15 

74LS20 

74LS21 

74LS22 

74LS26 

74LS27 

74LS30 

74LS32 

74LS33 

74LS37 

741338 

74LS42 

74LS47 

741346 

74LS74 

74LS75 

74LS76 

74LS86 

74L3109 

74LS1 23 

74LS125 

74LS126 

74 LSI  32 

74 LSI  36 

7413133 

74 LSI  39 

74LS151 


$0.34 

034 

0,34 

0.38 

0.44 

0.34 

0.34 

0.40 

0,34 

2,20 

0.40 

0.34 

0.40 

O.40 

0.48 

0.42 

0.34 

0.4B 

0.60 

0.48 

0.48 

1.56 

1.68 

1.68 

0.54 

0.82 

0.50 

0.58 

0.62 

1.70 

0.87 

0.87 

1.50 

0.69 

1.87 

1 .87 

1.66 


74LS154 

74LS155 

74LS157 

74LS160 

74L3161 

74LS162 

74LS163 

74LS168 

74LS169 

74 LSI  73 

74 LSI 74 

74LS175 

74LSiei 

74LS192 

74LS195 

74LS221 

74LS240 

74LS241 

74LS244 

74LS257 

74LS258 

74LS266 

74LS273 

74LS2&3 

74LS365 

74LS366 

74LS367 

74LS360 

74LS3S6 

80  IS  95 

eOLS96 

aOLS97 

B0LS98 

81LS95 

eiLS96 

eiLS97 

BILSSe 


2.10 
1.87 
1.57 
2.20 
2.18 
2.20 
2.18 
3.75 
3.75 
2.08 
2.05 
1.95 
3.50 
3.05 
1,87 
1,70 
2.50 
2.50 
2.50 
1.95 
2.02 
0.69 
2.91 
2,02 
0.8B 

o.sa 

0.83 
0.88 
0.69 
0.S8 

0,88 
0,88 
0.83 
2.10 
2.10 
2.10 
2.10 


MORE  TRANSISTORS 
AND  PETS 

2N22Z1      NPN  TO  18  unmarked  7/$1.00 

2N2222      PNP  TO-18  unmarked  S/SI.OO 

2N2g07A   PNP  plastic  house  #  S;$1.00 

2N30S5      NPN  TO-3  house  #  1/S0.75 

2N3904      NPN  10105  house  #  S/S1.00 

2N3906      PNP  T0'1 05  house  #  mi .00 

2N41 24      30V/350  mW  TO-92  3/$1  M 

2N4304      TO-18  p3astic  NJFrr  gen  pur  p  2J$1.00 

2N4400      NPN  plastic  house  #  Bm.QQ 

ZN4917      PNPT0-1C6  B;S1.00 

ZN494e      HPNTO-106  6/S1.0D 

2N5227      PNP  TO-92  30V  6/51.00 

2N5306      NPN  TO-92  darlington  3/Sl.OO 

2NS449      NPN  6/Sl.OO 

2N5484      RFNJFET  3i$1.00 

D41D1        PNP  TO'202  1A  max  1f$0.50 

D44C4        N  PN  TO-220  4A/55V  1  ^$0.75 

045C4        PNP  TO-220  4A/55V  1  ;$0.75 

045Ha        PNP  TO-220  10A/60V  3/S2.00 

HPS3694  NPN  gen  purp  4IS1.0a 

FPTiOO     Phototransistof  1 1SO,  so 
FET-2         Dual  NJFET  TO-18  sim  2N4416     3/Sl-OO 

FET-3         Dual  N  JFET  lo  nolse  audio  2/$1.00 

FET-6        Gen  purp  dual  gate  MOSFET  3i$2.00 
house  # 


POWER  SUPPLY  KITS 


#HK-102  Vi  AMP  SUPPLY  KIT  $8.00 

Regulated,  short-proof,  thermally  limited.  Half 
an  Amp  continuous  or  1  Amp  intermittent.  Avoid 
the   headache  of   designing   your  own;   we've 

already  collected  all  the  parts  and  can  sa^e  you 
$$$  too!  Specify  5, 6, 8,  or  12  Volts.  Less  case  and 
hardware. 


#HK"104  1ZV,  8A  SUPPLY  KIT  $44,50 

Handles  t2A  peaks  with  507o  duly  cycle.  In- 
cludes crowbar  overvoltage  protection,  current 
limiting,  adjustable  output  11 -14V,  custom 
wound  transformer,  F!F  suppression,  and  easy 
assembly  (all  parts  except  transformer,  filter  cap, 
and  diodes  mount  on  the  prmted  circuit  board). 
Ideal  for  powering  mobile  transcei\/ers  and  other 
automotive  equipment  in  the  home;  also  makes  a 
dandy  lab  bench  supply.  Please  allow  $10  for 
shipping  charges,  ejscess  will  be  refunded. 


#t3-XX  BIPOLAR  POWER  SUPPLY  KIT  $15,00 

Regulated,  very  simple  aesembly,  virtually  blow- 
out proof,  delivers  Va  Amp  minimum  per  side. 
Available  in  5^  6^  8,  9,  12,  and  15  Volt  bipolar 
models  —  specify  project  #13'XX  where  XX 
stands  for  the  desired  voltage. 


16K  DYNAMIC  RAM 
SPECIAL:   8/$59! 

Expand  memory  In  TRS-80'  I  and  -11^  as  well  as 

machines  nnade  by  Apple,  Exidy,  Heath  H69^ 
newer  PETSj  etc  Low  power,  high  speed  (4  MHz). 
Add  $3  for  2  dip  shunts  plus  TflS-SO^  conversion 
instructions.  Limited  c^uantlty. 

*TRS'BO  is  a  iractareMrK  o(  ms  T*fidy  CorpQrallon 


TERMS:  Cal  res  add  tax.  Allow  5%  for  shipping;  excess 
refunded.  Orders  under  Si 5  add  11  handling.  VISA*7 
Mastercard*^  orders  ($25  min)  cail  our  24  hour  order 
desK  at  (415)  562-0636.  COO  OK  with  Street  address  for 
UPS.  PLEASE  NOTE:  TELEPHONE  ORDERS  AND  CODS 
ARE  NOT  ALLOWED  ON  SPECIALS  LiSTED  ABOVE.  Sale 
prices  flood  through  cover  month  of  magazine;  other 
prices  subject  to  charige  without  notice, 


GODBOUT  ELECTRONICS 
BIdg.  725,  Oakland  Airport,  CA  94614 


*>2B 


yer 


FREE  FLYER:  This  ad  is  only  the  tip  of  the  iceberg; 
our  catalog  telJs  the  rest  of  the  story.  Add  41 
cents  In  stamps  for  1st  class  delivery,  Outside 
USA,  Include  $2  to  cover  postage  (refundable 
with  order).  Thank  you  for  your  business! 


SAVE!  SAVE!  SAVE! 
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ULTRAVIOLET 

INTENSITY 
METER 


by  BLAK-RAY 


TWO  MODELS: 
LONG  WAVE 

AND 
SHORTWAVE 


Meter  consists  of  a  sensor  cell  attached  to 
a  compact  (3"  x  3%"  x  3")  metering  unit 
Can  be  handhgid  or  placed  d(rectiy  on 
surface  for  measuring.  Can  be  used  re 
motelv.  while  connected  to  a  meter  hous- 
ing by  a  4- foot  extension  cord.  Two 
nnodels  available  -  one  for  long  wave 
and  one  for  short  wave  ultraviolet.  Read- 
ings are  irt  microwatts  per  square  centi- 
meter. Wei^t:  1  lb. 

Completety  aisembred  (i includes  sensor 
ceU,  reduction  screen,  extensiofi  cord, 
contrast   filter   and   certification  report.) 

J -221  LOWGWAVE     ^rt^n  r\n 

i300nm400nm)  ...,.,»,  ^£,H^£.^\}\J 

J-225  SHORT  WAVE  ^^^p.  ^^ 
(200nm  zaOnin} q^ZoU.UU 


CQfUTiNENTAL  SPECIALTJES 


/////// 


j(V 


'W»/ 


Proio  Clips 


\4-f\H  CLIP 

16-PlN  CLIP 
2*^m  CLIP 
4(M>1N  CLIP 


PC  14 
PC  18 
PC -34 
PC40 


9  «J&0 
9  4.7S 
S  10,00 


Proto  Boards 


pa<a   .  I,  I  t  4 

pa  100  , .  .  . 
pa-ioi  ^ .  . . 

PB  102.  .  . . 
PB  103  .  .  .  . 
PB'104  .  .  .  . 
PS  203  ,  .  . 
P8-203A.  .  , 
PB-2CaAKrt 


117.06 
.  Ifttft 

,  44.95 
-  SS  95 

155  00 
131.00 


Jumbo  6-Digit  Clock  Kit 


*  U»Eil  MMS3]<  clock  ctilp 

*  $wrtch«&  for  hciurf,  minuter  md  hold  f  unctlt^nr 

*  HDUF5,a«5lly  vl4w40l«  to  3D  fi|«t 

*  Simulated  W4ii>iut  CAM 

*  iliVAC  ofiffraiion 

*  U  or  SI  rwvr  «CMir«tlO'* 

*  rncfiMHl  ali  ccnpOdfti'tB,  dfc^  *nd  Miptl  tF^fi^-ofm^f 


JE747 


$29.95 


■  ei^iSihl      31X1   ftt.    COftrm.   fc*!h 

od*  diitJliv 
*U>H  MM5314  clock  chip 
*SwitcP3ll  tor  hours.  ^Tii''iu(*t 

and  hold  Jrioda* 
■Hri.  «atLlv  vlawibl«  lo  3Q  ft. 

•  SI  mil  latiift  w«lnLJi  i;afa 

•  116  VACoP»ratron 
■  12  ar  34  hr.  opflrailgn 
"  IncI    all  iiamporantv,  CM4  fli 

^«ll  trw^llormar 


JE701 

6-Digit  Clock  Kit    $19,95 


Regulated  Power  Supply 


U»&s    LM309K    Heat  sink     ^  *^*. 
provided.    PC   Ijoard   con-  ^- 
itruction.  Providies  a  solid 
1  imp  ^  5  volts.  Can  Buppiy  up 
to    tBV,    t9V    and    i12V   with 
JE206  Adaptor,  Includes  camp o- 
nents,  herd  wars  end  mstructbns. 
Sire:  3^^"  x  B"  x  2"H 


JE200 


ADAPTER  BOARD 
-  AdapU  to  JE200  - 
±5V,  ±9V  and  ±12V 


DC/DC  converter   witii  +5V  input.  Toriodal  hi 
vpii^cj  switching  XMFR.  Short  circuit  prqtecu dm. 
PC  board   construction.   Pigav  ijack  to  JE  200 
boifd.  Size;  3V  X  2"  X  9/irH 


JE205 


.95 


MICROPROCESSOR  COMPONENTS 


12*1 

[I2S3 
%3hl 


Syi^m  Ciiiilrallflr.'Bit^  Drtwt 
SyHflni  Comrallar 

Nei|.  ln|H«l  Tlmsf 


ucsm      04PD  ipi  01^  iwooeM 

MCeaSIH        OvM  l-inrii  Hut  Tj^u  (MICITIC) 
MiCnOPIWCESIDft  CMPS— MtCELUMIOtn^ 


»7» 

3« 
S,85 

14.ii 
I9.9& 

tun 


MA 
i,B 
7M 

r« 
i.e 

12  «& 
14.3& 

tl» 


:itMltlWiLS- 


3Dd 


noiri  — 


^14  Pfitslir  GBraiHi^r  ID.tS 

MM5«DN       JW^at  R«a  Cn*f  Mimo-^  1.|6 


notitioir   a«£4 
iscti 


7iii|iifii 

mi 

?ii*i 

jni4^ 

?4I4L'3 

si«i 

T4H 

74gKI0 

93421 

un)4i« 

iUMIII} 


IWM 


71 TF 


wveam 


;4tSi:« 


SM»iti 

tMM'ftl 

&4  10Q: 

H«t3^»ifiaaie 

»U^llC 

m*  DvnBinlt 
Dial  2Sai  bt  SUbc 
Dlui  2U  SillK 


WW 

liM 
4K 


ISN9U 
■■JM3(1 

ZBtt 


SOtK 

BJyiDc  frlilVlt 
SUIB 
DtilirtiM:  1i  t>lfl 


tt.4 
H 

1» 
»?» 
IB 
lt» 

4  to 

14  0 

fills 

riH 

?» 

4.B4 
1  ?^ 
4«& 

4,96 


Dt>lWTM  ^i  .ittci  2$0m  T.fl 


in 


furtti 


SI' 
511 

SB 

J  95 

BO 

2.IG 
4.KI 
4  qn 

iiS 
2« 


£niKl& 

itndj 

?FI(11.| 


MLia 
•  •I 


-RtCBilrtt  MtpH  «  SV  tWMr  iHnpty 
4nC9  ^dM 

16K'-  EPMM 

ngqil|PH&3  UBdIiqBR,  ^BV,  4SV,  tt!V 


A.r.5-T5T1 


&UJC 


i.a& 


^m  204fl 

^01  irnrii  iq24 

fiSuS  40» 

T41M 


Ti*illill  ivtiUr 


94 .» 

ton 

31S 
t|» 

•  le 


Function 
Generator  Kit 


Pri7vi[i«t  3  buic 
WMY^ormv  line, 
triangF*  ind  iquBr« 
wav*.  Fnq.  fsn^e 
frdm  ^  Hi  to  100K 
Hz.  Gutpul  dftlp^Ei- 
tud«  fram  0  voitl 
to     gi4PM     9     4>eltS 

UfH  •  13V  vupf^V 
or  f  ^§V  i|3lit  miff 
fOfr  tnjh  nJBff  £hif», 

P-C-      So*^.     *OfllK 

tion^ 


JE2206B.     *m95 


DIGITAL 
THERMOlVlETEfi  KIT 


nDvtti  iWHori^twftefi^f  convot  for  in 

•ContmiiQ>u«,  LiO  -i"  ht.  dlv^lav 
>n«nv*:   ^IbCrF  to  tS9'F  f  -*G^  to  lOO^ 

■Sot  tat    FahFvn^^*-^!  »r  CidiMUi  madinf 
•S^ifi    watnut  !;««     AC  Willi' adaptar  lirKl 
*&it*    3  1  /4    H  M e-e/ilA Ik  1  -3/S"D 

JE300 $39.95 


DESIGNERS'  SERIES 
Blank  Desk-Top  Electronic  Enclosures 

■  Hlgb  itnit||tlt  ■fiftxv  mold  id 
eoi  0int  in  ntoe^a  bsmMu 


*  SI  idiiit  nar/li«ttnn  piBd  f^g  r 
Ecnritt  ind  ampofteBt  tc- 
ees&iitv. 

*  Top/fiatto$n  M"*'i-0'BOlhli 
it4im.  AlodifM  tvpi  1200 
tinnh  tgotd  tint  cvler)  for 
lie^  piint  idhesien  iftffr 
niDdilicition, 

*  Vfnt&d  to  ID  ind  bettvrn 
panelf  for  couling  etficKmcy- 

*  Ri3J4  CD  ri  a  ruction  providii 
unTiinited  ipplintion^ 

CONSTRUCTfON: — ' 

Tbt  '*mr'  Bienk  Onk  Tap  Eltctrenie  EdEtoaiMindiiiiQf^  to  blind  end  eampltmeftt 
todav'i  moderii  compytif  equipment  tnd;  can  bt  uied  in  boMi  indiifir«l  ind  honii.  THi' 
^nd  pie^Hfti  prccifiiori  maid  id  wiTti  an  intenul  ilot  (tl^  larauniJt  ifiMC^tbollitoparKd 
b0tti}in  uanflv  Tht  ptiicb  tfl  liitn  Jastened  w  '*  '  thick  tab!  kiiidt  llw  tod  |iiccti  tn 
provklfi  mivimum  rigpdftv  to  tfw  efKloBire.  Fqt  eiBie  oJ  eqy jf^iMiit  M  wieji^  Hit  rtl»/ 
baoom  pin-il  didfii  t»ck  en  idotitd  trteki  mitiiti  rh*  rti*  of  tiie  fnclonife  renBini  tn- 
tKt.  Dillerent  pin«l  widTht  miy  be  tisd  «vb#te  rntintsifiirtg  t  common  profiSi  autrint. 
The  mDldvd  irnd  pieces  cari  ilso  tv  ptimad  tfi  mitch  tny  pinel  to^f  ichem^. 


Eneloiur* 
Modal  Ho. 

Panth 

PRICE 

DTE -8 

8.00" 

$29.95 

DTE- 11 

10.66" 

532,95 

DTE  14 

14.00" 

$34.95 

410JXI  tun.  Ol4m  -  US  Fyr«i,  Only 

Cifif .  RoKkftu  Add  6%  S«l«f  It* 

Postage  -Add  5%  pki|$1  ImiuratvU  (if  d«kr*dl 


ISiO  CaalOQ  AvaiiabM 


S«nd<4l^R»nip 


ameco 


ELECTRONICS 


^^     PHONE 
ORDERS 

WELCOME 
(415)5g2'8Q97 


7nBO 


MAIL  ORDER  IiLECTRONICS  ^  WORLDWIDE 

135S  SKOREWAV  ROAD,  B£LMONT.  CA  94002 

PRICES  SUBJECT  TO  CHANGE 


Ttie  Incredltile 


$139.95 


Kit  Only 


TdM  PB^nnti^ihBt  1U  Iti  upnhlr  bl  i^^'LJUm  «)lt)  til  tr\\i  Irain  auiJm  ritm  WlD^ul 
'  >  ^:l'!!«I  mjUlmiMdnU  rqr  Mih  ^uncdLr  aniJir  h  JM  to  communlr.Hffl'ilirncIlir  wIrJl 

•-  itid  iinnliul  iw  ttiwfuFW  "rmriminD '  miJ  comirniiicibgh    i  < 

,1 .  -'aJaiftleitlilWllininaindllbutAwV>twri'PFBi:i5iE<i.rm<h>tri>-iiir-i'>- 


.-15* 

jNawwKv  nUttiiva  iwiBianicgi'v  mjuii'L  it 

.EiA  R£-?^  or  ^  1^  curnnf  hMin  itvornvr  li 

p^ioi90lllpij  iiid  nen  ptilirl 
.1iO  VAC,  »1|^  UhlU.  10  WJHl^. 
.A,JI  CQnTpgiltinhf  iftuiTJil  [Jin  i  lintgli  J'  Uv  9' 

DnntKi  dPcifH  hit'd  All  qncmwiBift  mAiA^i 


I'Dwir  nfrqulmninti.        

rnifum, ,.,., ,. 


TRS-80 
16K  Conversion  Kit 

f  iinuMi  rwnnf'i^      "^ 

'  S«dh  UPD41i-1  4ieK  Dynvn^c  Haini^l  ZSO*^ 

*  Dosfeirrhtni^tjoci  fer«Hn«rHOn 


TRS-16K 


^3^*^^ 


JE610  ASCII 
Encoded  Keyboard  Kit 


Thi  JEfilO  ASCII  Ikw^kHK^  Kit  can  be  interfBUii  into 
rii&it  env  ci^mpui«f  cvftein.  Ttie  hil  cornes  cempliti 
wiih  An  indUflriil  grade  kryboird  iwifch  asserriblv 
S5Z  keysL  IC'i,  fOCkets.  conriKlor,  alflctraric  campo- 
nnnti  and  b  double-sidfd  printed  wiring  board.  The 
ko^board  assambtv  requirflS  +5V  S™  150mA  and  -1ZV 
^  tOniA  far  epirrBlton,  Peaturti:  SO  keys^enfiraia  ttit 
fyir  12S  chqfacters.  upper  and  Iqwur  C4ffi  ASCII  let. 
Fully  buffered.  Two  ujer^^jiif  keyi  provided  for 
EunDm  ipplicatiom-  Cepi  Icirk  lor  upiw-iifeH^nlY 
tiphi  chvActeri.  UtiTifis  ^  237fi  (441^ptfi)  eixodir 
T^-cnlv  rnemorv  chip,  Outputi  dinctly  rainpatifali 
with  TTUDTL  or  M&S  lOfic  emrt-  Eisy  Intertecfna 
Mth  I  l&iiin  dtf)  Qf  l^m  eilfltCOnniCtQf. 

JE610  tcwewtfadrtrf)    $79.95 

Desk -Top  Enclosure  for 
JE61€  ASCII  Encodeti  Keyboard  Kit 

Compact  dei^-1l>p  •nctuiura;  Color-coordinatvd  da- 
i-lfrlar'f  CHE  wirh  Ibfltii  Un  aluiTiiMtj<ni  piJialtand  moldad 
■nd  i^wQBa  in  m«c^bfOwn.  I ivctu d4t  mounltng  hardware. 

S^f  CMi-  JEB10^0TE■AiC  PURCHASE D  TOGETHER 
(Value  SI 29.90)  - •  i  *  ,  •  »  »  .  -  .$124.95 


JE600 
Hexadecimal  Encoder  Kit 


FULL  e^BiT 
LATCHED  OUTPUT 
19  KEV  KEVaOARO 


Thi  JEfiOO  EiKodit  Kiyboird  Kit  providfi  Tvkj  sgpvnt 
hiKtd^smll  difni  pmduced  from  wquantiil  key  tntritf 
to  tllDw  direct  pr&grimmlntg  for  I  bit  inicr0practaQT 
or  S4iit  memarv  tirctifti.  Thrn  addrtianil  keyi  ire 
provided  lor  usar  operBlions  with  one  tievjng  a  btstablt 
nutpuisvarlable,  The  outputs  ar«  litcKed  ind  monjtortd 
with?  LED  readotitl-  A|»  ioctudsdiiek^ventrvstroba. 
Foatur^^t  Fulli  B-bii  latched  outpitt  fur  micro prQC^sior 
usa.  Three  uier-deline  keys  with  pne  being  bistable 
opefation.  DebDunce  circuit  providid  for  alt  19  ki^yt. 
S  LED  readouts  to  verily  entriet^  EetV  intorfacing  wilb 
ft^ndird  iG-jiin  IC  caonjctor.  Only  +5VDG  required  tor 
opervtkin. 

JE600    (C««  net  iaduM}    S59.95 

Desk -Top  Enclosure  for 
JE600  Hejcadecimal  Keyboard  Krt 

Compact  deflt-iop  mnuXositm;  C(3lor-co«rd«fiatad  d*- 
lign<f'f  ca¥B  Mrirh  l^glhT  T*n  ■Eurplt^um  panel  i  and  fnaldad 
»ncl  piHOBs  in  moch ■  brcrwn .  Jn«lud«am4JtuntinQ  hafdwara. 
Sixij  3^''H  M  aU"VW  JC  e^'^D. 

DTE'HK  r...-,.*«iip*ii4»ji4*  544*95 


SPECfAL:  JE€aa/DTE  HK  PURCHASED  TOGETHEfl 
[Value  S104,Wf ,  .  .  ,  .     S&9.9S 
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ASSOCIATED  RADIO 

31  3.38i-5aOO 

B01  2  CONSER  BOX  432T 
OVERLAND  PARK.  KANSAS  66204 


CALL  US  WITH  YOUR  REQUIREMENTS 

AMERICA'S  NO.  1  Real  Amateur  Radio  Store 


Associated  \AAants  to 

GOT  YOUR  BEST  DEAL? 
91  3-3Bi  -SSQO  -  NO  TRAD 


UV- 
THEN  CALL  U 
ASK FORE 


NOTE:     SEND  $1.00  FOR  OUR  CURRENT  CATALOG 

OF  NEW  AND  RECONDITIONED  EQUIPMENT. 


•X-ALSO  WE  PERIODICALLY  PUBLISH  A  LIST  OF 

UNSERVICED  EQUIPMENT  AT  GREAT  SAVINGS. 

A  BONANZA  FOR  THE  EXPERIENCED  OPERATOR. 

TO  OBTAIN  THE  NEXT  UNSERVICED  BARGAIN  LIST 

SEND  A  SELF  ADDRESSED  STAMPED  ENVELOPE. 


L 


C*M* 


TAKE  20%  OFF  ANY  ORDER  TOTALING  $20  OR  MORE! 


■rs^Si 


U 


I  I 


\\y  fHOSO  CAChS.  4  ICA  ^U  nn  2  m  r*/'  Likriitr  tinp.  > 'b249P  ......... 

SO'ICA  PHCINrO  P\.ii€A    pcipifl^  judin  ipraitt  plutft*    IIMTh  fiutrtiif.  i^STIIll 
II'MIM  PlUG  Ji  C4SLt  S£TS,  S.itnm  plu^  fc   muUlH  2  cond.  ludK,  lcU«f»  .,,,, 
2S'i44C^i«;nfC  DISCS.  :PUftatiov  u;ifc  «ri*-  1  !/»■'  4kiC*.  1*1194}  ..,,,.,..._...,-. 

IW-raf-fOKMfn  Pl$(  S.  rap's  w  Ifids  fn*  PC  irtr.  n«iird  ^jfut^.  (ir3M5)  ...... 

KI-F|J|S1K   I^OWltS   2^  «vjtt  npn  L  |inp.  S0-20D  b^tbu,  TO-iJil.  («t237l^ 

100-3  WAII  Kt&I^TORS,  j^^dtIkI  tJrbiHU.  rilim  He  «wfv  S*«rrs,  Ub:23|t3  ,.^h,.<., 
24-LU  t41)T  VULl4Gt  RFCULATOSS  unl^tlrd  10-210  m*l  imi  S-34V,  l^j&I^I  _ 
rm-PUn!>l¥AtNL  C4r&,  UMXif^  l^lt*^.  >!vin.  &  %\tf%.  *\\  ftuod.  in272?|  ...,,,», 
ItW-COILi  I.  CHUtiFS,  J»l.  «f.  OSC,  IF,  jnd  pr^LnK  Irp*^,  (•fa^ftir  ,««^„.,,,,.« 
Sa-POUfR  T^B  THA\!iirrORS    pb^tk  141'N.  TD-JIf).  .iMt    IrpM,  imttflfiMf,  Nl4aS) 

24-SklNN^    I  KIM  POTS,  muili  h  trngW  turn,  iltl.  vjiuTl  A  iVfiri,  L»t)2S5) . 

]-l$A  SiDV  BRIDGES,   'block  '  l^pc.  wilh  four  JUK-lvpr  Indt,  44^1 1 1 

lOO-TILv  ?400  iwif*,  ind.  RJit»,  fJSp  llofii,  p(c.  untpiled,  («ib32fit  ..  .^,*.,,*„,,^.,, 
!!-BltA,5S  tOCflS,  wilh  key.  T'j"  Iih>[|,  Iih  eJchki,  wintJuwi,  rlr.  lift^SS)  .», ..  p..  ..^« 
JSU^MOLEK  SOCKETS,  "urt-J-ilrip",  mjkir  your  pwn  pi^  tpLkiMi.,  fffblSSJ  .......... 

SU-Mllvr  POrS,  pc  style,  irngk  turn,  ittnrlrH  vaIiipS,  jfl  U4S^ n ,  , 

iD'j^rMIti:!  K£U  Lti^S,  iV  10  mA,  lOOl,  |{u(id  nidh-rid.,  rrd  dom^  knf^,  t#i3b9t  . . .. 
l^SOUND  TRlCC^LRS.  »uund  dcTivdrcd  imp,  SCR  irigKftrd,  un  J"  bi^rd,  i^i^MS^t  ... 
ig  rfTANSISrOH  sockets.  JSfortmenI  in**  Imfudc;  KMq.S.bbJ.  «\€.  [^3845)  .... 

lOP-r  .>^HU   MI-5,  4"  nnn-tlip  whilf  pfdilk.  Ukt'  1  V-wrjp,  Iff^llll)  ,  , .,.^***- 

1^U-riFI)THRli  t  AF>£.  ^ssorit-d  lypca  &  ni/ei,  Pur  Rf,  UHF,  rk.  t^SbfaQAl  .,., 

1^0-,  'AiAlt  flt*^lSlOHS.  issfd.  cjrJbunt,  tjrlni-ltl™*.  Mini*  S".ct»,  US?*7A>  .-.*-■ 
lOO'PtES&V  CAP^.  H-^rAiT^ic  blockf  in  .isffiHcd  t'fxr^  A  VdtUM,  ti^^SStl  ,^.«^, .......ii. 

JO-HOHtV  ).Ei>'!^    j^fiHl^'d  tvpn  A  ri^tiiTi,  ininiK  (l(m«.  i^mr  |44.W]d    I''b33&^  ,,,.,.,, 


II 


^1       I 


^  ^  :k 


Cdl.  Ho 
t2CU4 


.-^ 


•^^ 


TANK 
BATTLE 

TV  GAME  CHIP 
&  BOARD 


^n  l*ir  ■ith  iiHMwffll  tii*intnwii»  -  h\  %  HT'^  l  T«i4  &illlr 
imr  11mi»  *  htmPk  w1  Ififll  ^U^ItT  fiudrd#.  hive  iliidd^  FM 

t   TTtBTTt  ■liwdi.  HifPliJnii    InliB    ih'jm'I     il^L  ■,  K|lieif4,  ITIii^  IF1I|]4'I- 

Tank  fltHrwfhrp  i»  IIWl    i*K4ifartti»t-il  Woh  a  litlU- iiigwfiutly  lind 

tn  ihr  r*iiiFiirl  nl  ■rnwi  h<Jiu*i  "^  /*■  d  .  iifi'^Hn  \'  t'  Wl   ft  to 


TANK  GAME  CHIP 
LESS  BOARD 


Gcnci-AJ  Ins trumentk  AY-3- 1^700*1 

Citt.  No.     y^^,   ipj.       $ 
92CU650S 


995 


^--jJnB 


■/^^^wQ 


TSO  K.-HiAtSNRfSK.  atip-mn  r>pv   %^inki  SOT,,  hkr  Ttternw-nL  "&2J9r     .. 

MP'lNK-2  lULSS    iwon,  lor  im  V4(\  r^quitrn  r»Mtcif    I  nof  niH  J  1  ?  }lit  3 » 
ItO-METALltC  RESISTORS,  imntU  ';  HJttrfii.  j.«il.  vjJ.  1-S'.  kk.  U'42t(U  ^,«...^... 
lOO-PtJWMSFOWFRS.  J»7  wiltl  |H»»rfm44l(l^.  1*«k2S1)  .........,...,„„,,.. 

15-CRY&T  ALS.  is^DTtpd  tippn.  M>mp  Hfc  \J.  WJfiw  fr«^Lj^n<v  fUJfled^  (*UM> 

lilP-SUBMIM  IF  TRASSi-OftMtR^,  m\\%    nuy  imludr.  int    d.ntpnjut.  vtc.  <-«259J  . 

iV-SQI/ARF  OHM  RESISTORS,  prime  rrtUtttft,  .tiki    v^uH,  grjb  -fvn!  4#(b261il  ^..^>. . 
M-MICtn  Ml»^t  HEED  SWITCHES    i     hiflj.,  FrH  ^lafmv  Mi*  iyitnru.  rtc.  4«t»2!fa31 
JOifL.-tAPACITOR  SPECIAL  d«ll    mvUiv  pulvv  mkli,  etc.  100%  ^Mkd,    I«b2b4l  . 

2ft-PtJSHBLlf  ION  ALARM  SWlTtH,  SP^I,  inonu' rtt«f>«  NC.  W^hardmjn.  I«^2fa7l 

SOO'  PC  -HARDWARE  SURfRfSt.  r*j,pprui  1   I  lb    .iit^t   «rnPHi    wj«hfr$,  dc-  4x4271^ 

JU.^V  BATTERY  CUPS,  ^rup  (Oltnnn  Nh.  ifidfd.  mtuUli^el  lrdil&.  Ufaltol .. 

i  WATCH  CUTS.  5-lunrltiifi,  LED  eItIv.  divurtird  liin,  unlnlrd,  ^#6207> 

m-HEAVV  DUTY  LINE  CORDS,  wMIf.  2  cottd.  b  It    16  gjuso,  (^6292)  ...,,, 

30-SlNGlF  Plhi  lEDS,  gfftft,  mk»u  ilyk-.  IV  10mA.  |00%.  rsbi^lJ* **,... 

10  EEU,'TRANSISTQB  SOCKETS,  "^ndp-in",  J  pt  l»dt.  Iiw  TO'5r1M6,elC,  (ft62?7l  . 

aCKlPKiClSrON  NE^ISIORS,  'iW,  1%.  dictdl  [^24Jfl) ,,.. 

IS-MDTORS  MOTORS,  JSfld.  %iM^  tp«edi  £^  Irpt'f.  1.5-13  vDlts,  l#3SSlA]  ........ 

)50-iOrvCp  LEAD  DISCS,  prlmtr.  niiirkf  cl  \npt,  AwM^d  rrtil^tit,  ^'^is^g) ..,,., 

100'PIASTIC  TRANSISTORS,  untctM.  TO-43,  ai«L  lypci  {kliif^\ 
SU  SLIDE  SWITCHES,  vjiHom  fhjptrf,  »t<r»,  ^nil  lypfi,  I<ir2726l  ... 

7S  IftANSISTOfi  ELE(  TRtJLYTICS.  t-puiv  rnc jptuf^tted,  ahI,  *alu«,  1*2747) 

2Sa-HAi^  WAntkS,  tUU%.  Eiilur -Liidtpd  ri<i»KhKi,  j^it.  vaIlwi.  L^3q4&P  .,..w..... 
ISILIDI  VOLUME  CONTROLS,  yirioyt  >4lu»  4  rypM,  inr  Hi-fi,  Ate.  4^3057)  ^, ». . 
S4I' UPRIGHT  ELECTROS,  100%,  aiiort»d  v*lu«  &  voltiiKri.  mjrk«d,  i«122bl  .« 


hhhk,.kilJ. 


■Vl^q    q    ■    »««    IffVVI    ■    l4i 


AM/FM 

PUSHBUTTO 

CAR 
STEREO 


Cat.  H*. 


wi  ^  Oft 


#  Adjustable  Shafts 
•  In/Under  Da$h  Mount 
•  ^'Factcirv  InstaUed^'Quality 
4  Speaker  Stereo  Reproduction 


ULTRA-SMALL    LCD 
CHRONOGRAPH  MODULE 


$24. 


W1    1  oi: 


C#t.  No.    9ZCUfi4€l3 

•  Multi^Ftinclion  Meinory  EnabEes  Moduli 

To  Function  As:     STOPWATCH  l^^-^^^^m"/ 
ALARM  CLOCK!    DUAL  ZONE  TIMER f 
ELAPSED  TIME  fNDICATQR! 


^  >j 


iS^- 


Protect  Your  Home  &  Family 


i 


lependablet  Professlofial 
Quality  Security  with  No 
Installation  1  _ 
Covers  up  to  20'  %  30'  Area! 


C4t.  Ne. 
t2C4i^S5« 

TM 


The  Ultimate 
Ultrasonic  Alarm 

l^lirar  Br  fEmart^Mjr  •^Mf  fv  ma  J4if|  pt^g  rt  iHlwaaji  A4'  iHzlJ«t. 
AtsA  MLjui  Lhe  4«fiAiliirit|^  IM  l^  nB«  NiBC  p«bct«4   L'ltivr 

4i«H  c^4«,  ^vnt;  fwi  cam  Biwl  il  vff  l!  uM|>f«4.  Mte  Almn^  m^i:! 
«IUT  *  X  ■naatif  atukd^rm.  aMI  ■  ■MflMfv  li^^  <■■■!■■  iib  Vt 
RfUFL  ibi:  Mtrmiina  L' a#Il  iumppiilin  ttf  MiniJ  ant  ^faj  Biid 

4aMii  cmIc.  L'lij>t  MLi^iiw  "  c  ~  '«>*¥  ^ IMviiia'  fv  ifiK  n  i2h  weak 
af  A  power  fvi^MO  h  •  «ihMi|  far  IwMMaawBS.  aputnral 
JiiiLJh^.K  rrn  HTU'!'  ■-  in  uBmil  timiiM  i^^   \iSn-  Fm^iary 


Use 


Your  T,V.  As  Monitor  For: 
0§  s  Audio  or  Video  Recorderil 
•  CCTV  Cameras 

•  Data  Displays 


CM,  Ha. 
RXV»S37 


$3.50 

Cat.  Ms.  S2CUe374 


COMPACT    CONDENSOR 

BOOM   lUlKE 

•  Space  Efficient 

•  Practical  Overhead  "Boom*'  Design 

•  Minimizes  Sound  Coloration 

SuppX^f  VnJtsKi.    WV.  Hprtjltiviti*     tKi  4*1  «   I   Khi    M^p.l   lr>i: 
\\\^eiiKif  Rxim^inm ■    If  IS  Kin.    Jii|]Hd- ll-UK  uhms.  i^  1  Hlu.  iSiu! 

r^.M  iri.-,  i  ,    I   I   h     Win,  tilpwu. 


*^58 


•SALE  ENDS;   October  i,  IdSa 
Di^Cfiunt  To  Be  Taken  BEFORE  Postage  \%  Added. 

HOWTOOITDEit 
StlSD  iUR  FRFf  CATALUC  W*  h^onciF  MAtTEIICHARCt,  VlS-A.  CPi<ch.  &  C.&.D.  . 

OreliF  hy  Phofl*  BF  MiM.  HJn.  Ord«t:  yS^A  Jl  C«nid«i 
$10,  Ftrtltn^  125.  Pltii*  itatt  C^l.  Ha.  A  Daitfip 
lioPt  H«pnt  A  Hinlh  af  miguine.  Ht«ia  CbcIoa*  I'^r 

P  O    60K  442^  AS  "^    ii*  ll>(«^  *  '^•^*  '*  D*>'  *l«t  M-    iJS  airninHm  , 

SO    LVNNflELO.  MA     01940  ^^,.,    |^„,   q,^,    ^,    c«fiif.#Hi 

PtKMf     «IT:  MS^SUA  ch^rs-t  >UI  fc*  *JJa4  la  Uia  erd*f  ■ 


POIY  PAK/ 


Chachi,    caO. 


Computer  Interface 

R.F.  CONVERTER/I 
MODULATOR 


Return  of  a  Repeated  Sellout! 


40  Channel 
CB  BOARD 


^N\ 


Cit,  Np^  92CUSS&4 


I'ntni   \\\   4p4t<h'   l^iltinl:^  li^^ti'     ||[-:i[KlMlli'cl  M  WibU  AtMItt  \v\\i    li  I 

^   Mi'iil    iFMiiNiiiMir*.  JiiiiE  I'l.l.  h4'k'c'jihr  U     iAn^  \w  unrd  I«m'  J^ 
iii-t'ii'f   t'i,i>nwi-rHi4i'i'    'avf    L'oiiiiMLiihjit    ii^TiLii    I'H    IM    Ml      in    7^ii 

''l-MjJJI*  I  tll^.  J^t^l'     fi      A  fi  '   s.   Li    111'     ^1      1+  il^ 


Only 


Could  Convert 
To  1 0  Meters 


^  ftmmf&r  Sefvtcm— see  page  f95 
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FAtRCHILD  VHF 

i&HWOC 
96H91CX; 

1109000 

11C91DC 

11C830C 

11C7DDC 

11C58DC 

1  !C44OOMO<04'« 

1tC24DOMC4024 

IICOOEX^ 

11C05DC 

11C01FC 


AND  UHF  PRESCALER  CHIPS 

3&Q  UHz  Preacher  Otvict«  by  lOt'i  1 

350  MHz  PTsiicaJ«r  D«vtcto  Oy  &e 

«50  MHz  Prescaler  Dfvfcto  by  to^tl 

650  MHz  PrescdCer  Divide  by  5/e 

1  GHz  DivtcJe  by  24&2SA  Pt« scaler 

600  Mhiz  Flip/Flop  wi|K  res^t 

ECL  VCM 

PHase  Frequflncy  Defector 

Dual  TTL  VCM 

UHF  Prescaler  75C  MHz  D  Type  RifrfFlop 

1  GHz  CouniQf  Dksrtde  by  4 

High  Speed  Dual  M  input  NO/NOR  Gate 


mso 

9.50 

1650 

29.90 

12.30 

4W 

3, 52 

3.B2 

12.30 

74,3fi 

15.40 


WISRER  FANS 

This  fan  Is  an  per  quiet,  efficierkl  coo  ting  wfiere  Fow  acoustical  disturbance  Is  a 
muBl.  Size  4.68"  >£  4,68"  x  1. 50' Jmpedance  protected,  50/60  Hz.  12D  Vac, 

S0.99 

Tf!W  BROADBAND  AMPUFIER  MODEL  CAeiSO 

Frequency  response  40  MHz  to  300  MHz 
Qaln:  300MH;  l6dB  Mm.J7.5dBMajf. 

SO  MHzO  1o  -  1  dB  fmm  300  MHl 
VoFtBige:     24  vat  t  ^  dc  at  220  ma  m  ax.  SI  0.99 

CARBIDE--  CIRCUIT  BOARD  DRILL  BITS  FOR  PC  BOARDS 

Size:  35. 42,  47, 49. 51, 52  12.15 

sue;  53. 54,  55, 56. 57,  58. 59. 61 . «.  ft4. 85  1  J& 

Size:  66  IJO 

Size:  1 .25  mm,  1 ,45  mm  2,00 

B^ub:  3-20  mm  3.58 

CRYSTAL  FILTERS:  TYCO  001  >1dS60  Mmo  as  2194F 

10-7  MHz  Naffow  Band  Crystal  Fiitw 

3  dB  bindiMidth  )5  kHz  min.  20  dB  b«ndwtdm  60  kHz  min.  40  dB  bandwidth  T50 

kHz  mi n 
Ultimate  50 d&:  IfiMflion  loss  1,0 dB  mu.  Ripf}le  1,0 d&  max.  Ct,  QA-i-Spf  3600 

otimt.  S5.95 


MURATA  CERAMIC  FILTERS 

Models;  SFD-455D  455  kHz 
SFB-4550  455fcHz 
CFM-455E45SKHZ 
SFE  10J  10.7  MHz 


S3.00 
2.00 
7,95 
5.95 


TEST  EQUIPMENT  —  HEWLETT  PACKARD  —  TEKTRONIX  —  ETC, 

Hewitt  I  PKkaftf: 

49 1C  TWTAmpflffer2to4Gc  T  watt  30  dB  gain  S1 150.00 

e06D  10  to  420  mc.  1  uV  10.5  V  into  50  ohms  Signal  Ger>erator         500.00 


Giee 

61BB 
e20A 
e23B 
§£40 

^SflA 

Bea2A 

&742A 


AlUectu 
473 


I.Bto  4.2  Gc  Signal  Generator 
36  to  7.2  Gc  Signal  Generator 
7  to  1 1  Oc  Signal  Ganarator 
Microwave  Test  Set 
Mlcroweve  Test  Set 

1  to  2  Gc  Plug  In  For  6690 A  Sweeper 

2  to  4  Gc  Plug  In  For  8690 A  SwMpef 
4  to  d  Gc  PlUQ  tn  For  SeSOA  Sweeper 
Reflection  Test  Unit  2  to  12^4  Gc 


400.00 
40Q.O0 
400.00 
900.00 
950.00 

600.00 
600  00 

aoo.oo 

1600  00 


225 to  400 mc  AM/FM  SjgnaJ  Generator 


7S0.0D 


Mf  5^R'4      Universaf  Spectnjm  Analyzar  with  1  kHz  to  27.5  mc  Plug  In   1200.00 

XRi30^lOO    TWrAmplinsf6tol2,4Qcl00*att8  40dBgain  9200  00 

Poffttid: 

2036  2433/ 11 02A 

CalUmfed  Display  with  an  S3B  Analysis  Module  and  a  10  to 

40  mc  S^ng  le  Tone  Sy  nt  he  sizer  1 500.00 


RF  TRANSfStOftS 

TYPE 

PRJCE 

TYPE 

PRK^E 

TYPE 

PRICE 

2N1561 

S15.00 

2NS6eO 

ai5 

MM1550 

ItOOO 

2Nt562 

15.00 

2N5S9i 

it.^ 

MM  1552 

5000 

2Hi^m 

15.00 

2N5637 

7715 

MM1553 

56.50 

2N 16199 

15.00 

2N5641 

&D0 

MM1601 

5  50 

2N2632 

45.00 

2N5642 

10.05 

MMl6n7l2N5642 

ir.50 

2N?8.*i74AN 

2,52 

2M5643 

15.A2 

MM  1807 

afi5 

2N2SF6 

1235 

2Nfi545- 

iz3e 

MMY661 

15.00 

2N26aO 

25.0D 

2N5764 

27.00 

MM  1669 

17  50 

2Na927 

7.0O 

2^15642 

a.78 

MM  1943 

3.00 

2N2947 

16.35 

2N5849 

21.29 

MM2605 

3.00 

2N2946 

15.50 

21^5662 

51.91 

MM2608 

5.00 

2N2949 

3.90 

2N5913 

3?5 

MM3006 

223 

2N2950 

500 

2N5922 

TOOO 

MMCM9I6 

20.00 

2N32ft7 

4.30 

2N5942 

46.00 

MMT72 

1.17 

2N3294 

1J5 

2N6944 

a92 

MMT74 

t  17 

2M3301 

1,04 

2N5945 

12.,'W 

MMT2857 

2.63 

ZN3302 

1.03 

2N5946 

14.69 

MRF304 

43.45 

;aN33D4 

1.46 

2N60aO 

7J4 

MRF420 

20.00 

2M3307 

12,60 

2M60ei 

10.05 

MRF45Q 

11.83 

2N3309 

3.90 

2r\t6D62 

11,30 

MRF450A 

1165 

2N375 

9.32 

2Ne063 

13.23 

MRF454 

21.83 

2^J3553 

1.57 

2^6084 

14.66 

MRF45fi 

20.66 

2N3755 

7.20 

2N6094 

7.15 

MRF472 

Z50 

2N3818 

e.GO 

2Ne096 

11.77 

MRF475 

5.00 

2N3866 

1.09 

2N6096 

20.77 

MHF476 

5.00 

2Kl3a66JAN 

2,80 

2fja097 

29.54 

MRF&02 

1.06 

2N3866JANTX 

4.49 

2tJ6136 

20,15 

MRF504 

6.95 

2N3924 

334 

2NG166 

38  m 

MRF509 

4^ 

2N3927 

12.10 

2N6266 

T5.U0 

MRF51T 

8,15 

2M:^50 

26.66 

2N62e6 

100-00 

MRF9Q1 

300 

2N4072 

1.60 

2M6439 

45.77 

MHF5177 

2162 

2H4. }  35 

2.00 

2N645afPT97% 

lauQ 

MRF6Q04 

leo 

2N42161 

14^ 

2N6603 

1L00 

PT4l66e 

3.00 

2N4427 

1.20 

2N6604 

12-00 

Fr457lA 

1-90 

ZN4429 

750 

A5&12 

25j00 

PT4at2 

5-00 

2N4430 

20.00 

BFR90 

5,00 

PT467fl 

50C' 

2N4aS7 

3.62 

BU566C 

75.00 

PT4640 

500 

2N49Sa 

2.92 

BLY%eCF 

7*^  Off 

PT8659 

10.72 

2N4g5g 

773 

C03495 

1S>.W 

PT9784 

24,30 

2N4976 

19.00 

HEP7&S3014 

4,95 

HI9790 

41.70 

2N5090 

12.31 

HePS3002 

11,30 

SD1043 

5.00 

2N510B 

4.03 

HePS3003 

29.86 

some 

3.00 

2N5109 

1.60 

HEPS3006 

9.95 

SD11t6 

5.00 

2N5160 

3.49 

HEPS3006 

19,90 

son  19 

3.00 

2N5179 

1,05 

HEPS3007 

24,95 

TA7993 

75.00 

2N5ie4 

2.0D 

HEPS3010 

11.34 

TA7994 

lOO.OO 

2N521fi 

47.50 

HEPS5026 

2,56 

TRWMflA2023-1.5 

42.50 

2NS&83 

4.55 

HP35831& 

40261 

10,90 

2N55a9 

6.62 

HXTR5104 

50.00 

4D2B2 

11.90 

IV1M1500 

32.20 

4  0290 

Z46 

We  can  supply  any 
value  chip  capac- 
ttofs  yoii  may  need. 


PRICES 

ItoiO 

S1f«l 

11-50 

1.49 

51-100 

100 

10110  0  0 

7  5 

1001  up 

M 

FOR  =  CALL  FOR  PRICE 


CHIP  CAPACITORS 

Ipf  27pf  220pf  I200pf 

1.Spf  33pt  240pf  t50<^l 

2.2pf  ^f  270pr  leOOpf 

2.7pf  47pf  300pf  2200p1 

3.3pf  56f»f  330pf  2700pf 

3,9pf  68pl  360pf  3300pf 

4.7pf  62pf  3@0pf  leoopf 

5,6pf  lOOpf  430pf  4700pl 

6  6pf  tiopf  470pf  aeoopi 

S.2pf  120pf  5l0pr  6600pf 

I0pf  laOpf  560pf  6200p1 

12pf  iSOpf  620pf  OlOml 

I5pf  160pf  660pr  ,012mf 

lapf  tBOpf  a20pf  ,0l5mf 

22pf  £00pf  lOOOpf  .OlSmf 


ATLAS  CRYSTAL  FILTERS  FOR  ATLAS  HAM  GEAR 

5,52-2  7^8 

5.59S2,7^e/U 

6.595- .50W4/CW 

5,595^2  7LSB  YOUR  CHOICE  $24.9S 

5.595^2.7USB 

5.645-2,7/8 

9.0US&/CW 
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electroqics 


fn 


1900  MHz  to  2500  MHz  DOWN  CONVERTER 

This  receiver  is  tunable  over  a  range  of  1900  to  2500  mc  and  is  intended  for  amateur  radio  use.  The  local  oscillator  is 
voltage  controlled  (i.e.)  nnaking  the  i-f  range  approximately  54  to  83  mc  (Channels  2  to  7). 

PC  BOARD  WITH  CHIP  CAPACITORS  13 $44.99 

PC  BOARD  WITH  ALL  PARTS  FOR  ASSEMBLY $79.99 

POWER  SUPPLY  KIT $44.99 

POWER  SUPPLY  ASSEMBLED  AND  TESTED $69.99 

YAGI  ANTENNA  4 '  LONG  APPROX.  20  TO  23  dB  GAIN $59.99 

YAGl  ANTENNA  4'  WITH  TYPE(N,  BNC,  SMA  Connector) $64.99 

2300  MHz  DOWN  CONVERTER 
Includes  converter  mounted  in  antenna,  power  supply,  antenna,  75'  and  3'  RG59  cable  with  connectors, 
75  to  300  ohm  adapter,  Plus  90  DAY  WARRANTY , $299.99 

OPTION  #1  MRF902  in  front  end.  (7  dB  noise  figure) $349.99 

OPTION  #2  2N6603  in  front  end.  (5  dB  noise  figure) $400.00 

2300  MHz  DOWN  CONVERTER  ONLY 

10  dB  Noise  Figure  23  dB  gain  in  box  with  N  conn.  Input  F  conn.  Output $149.99 

7  dB  Noise  Figure  23  dB  gain  Inbox  with  Nconn.  Input  F  conn.  Output $169.99 

5  dB  Noise  Figure  23  dB  gain  in  box  with  SMA  conn.  Input  F  conn.  Output $189.99 

DATA  IS  INCLUDED  WITH  KITS  OR  MAY  BE  PURCHASED  SEPARATELY $15.00 

Shipping  and  Handling  Cost: 

Receiver  Kits  add  $1.50,  Power  Supply  add  $2.00,  Antenna  add  $5.00,  Option  1/2  add  $3.00,  For  complete  system  add 

$7.50. 


Replacement  Parts: 

MRF901          $5.00 

MBD101 

$2.00 

MRF902        $10.00 

.001  chip  caps 

$2.00 

2N6603          $12.00 

PC  Board  only 

$25.00  with  data 

3.7  to  4.2  Qc  SATELLITE  DOWN  CONVERTER 

70  MHz  if  (40  MHZ  ®  1  dB)  10  dB  min.  IMAGE  REJECTION 

13  dB  max.  Noise  Figure  25  dB  Gain 

ASSEMBLED  AND  TESTED  WITH  N  OR  SMA  CONNECTOR  FOR  INPUT  AND  F  CONNECTOR  FOR  OUTPUT    j^gg  gg 

I-F  AMPLIFIER  FOR  ABOVE  70  MHz 

45  dB  Gain  -  30  MHz  @  3  dB  —  ASSEMBLED  AND  TESTED  F  CONNECTOR  $129.99 

DEMOD  FOR  ABOVE  70  MHz 

COMPOSITE  VIDEO  OUTPUT  <N0  RF)  —  ASSEMBLED  AND  TESTED  $159.99 


We  no  longer  accept  Bank  Cards. 


PLEASE  SEND  POSTAL  MONEY  ORDER,  CERTIFIED  CHECK,  CASHIER'S  CHECK  Oft  MONEY  ORDER. 
PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE.  WE  CHARGE  16%  FOR  RESTOCKING  ON  ANY  ORDER. 
ALLCHECKS  AND  MONEY  ORDERS  IN  US  FUNDS  ONLY. 
ALL  ORDERS  SENT  FIRST  CLASS  OR  UPS. 

ALL  PARTS  PRIME  AND  GUARANTEED.  //:i\'^\  '>/!'>    in-n 

WE  WILL  ACCEPT  COD  ORDERS  FOR  $25.00  OR  OVER,  ADD  $1.50  FOR  COD  CHARGE.    \0\J^)  J^^'JlJj  / 

PLEASE  INCLUDE  $1.50  MINIMUM  FOR  SHIPPING  OR  CALL  FOR  CHARGES.  (i\(\'y\   lAJ    XOIIk 

WE  ALSO  ARE  LOOKING  FOR  NEW  AND  USED  TUBES,  ^  ^  A^^-Oy  lO 

TEST  EQUIPMENT.  COMPONENTS  ETC.  O  1  1  1    \X/     r^Qrr.i=ill-io/-l- 

WE  ALSO  SWAP  OR  TRADE.  Zl  1  1    W  .  l^dlllClUdLK 

FOR  CATALOG  SEE  JANUARY,  1980.  73  Magazine,  10  PhoeiUX,  AfiZOna  85015 
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MOTOROLA    SGm!c€>ncguc±or 


MRF454 


The  RF  Line 


$21.83 


MRF458 


WPN  SILICON  RF  POWER  TRANSISTORS 


$20.68 


,  .   ,  d^^j^ned  fof  power  amplifier  application*  in  industrial,  com- 
mercial and  amateur  radio  equipment  to  30  MHz. 


NPN  SILICON  RF  POWER  TRANSISTOR 


Specified  12.5  Volt,  30  MHj  Charaaenstics  - 

Output  Power  =  80  Watt? 
Minimum  Gain  =  12  dB 
Efficiency  =  50% 


.  ,  .  deiitjned      for     power     amplifier     applications     m     industrial, 
commerical  and  amateu?  radio  equipment  to  30  IVlHz 

•  Specif ie<j  12.&  Volt.  30  MH/  Character i5ttcs  - 

Output  Power  ^  80  Watts 
Minimum  Giin  =  12  dB 
Efficiencv  =  SO'J^ 

•  Capabie  of  Withstanding  30-1  Load  VSWB  ^  Rated  P^jut  and  V^c 


MRF472 


S2.50 


NPN  SILICON  RF  POWER  TRANSISTOR 

.  .  .  designed  primarily  for  use  in  large-signal  output  amplifier  stages. 
Intended  for  use  irr  Citi?enBend  commufiications  equipment 
operating  at  27  MHz.  High  breakdown  voltages  allow  a  high 
percentage  of  up-modulation  in  AM  circuits. 

•    Specified  12.&  V,  27  MHz  Characteristics  - 
Power  Output  =  4.0  Watts 
Power  Gain  =  10  dB  Minimum 
Effickncv  =  65^  Typicat 


MRF475 


$3.00 


NPN  SILICON  RF  POWER  TRANSISTOR 

.  .  .  designed  primarily  for  use  in  single  sideband  linear  ampliff^r 
output  applications  in  citizens  band  ar>d  other  communications 
equipment  operatir\g  to  30  MHz. 

•  Characterized  for  Single  Sideband  and  Large-Signat  Amplifier 

Applications  Utilizing  Low-Level  Modulation, 

•  Specified  13.6  V,  30  f^Hz  Characteristics  - 

Output  Power  =  12W  (PEP| 

Minimum  Efficiency  -  40%  (SSB) 
Output  Power  =  4,0  W  (CW) 
Minimum  Efficiency  =  50%  {CW) 
Minimum  Power  Gain  ^  10  dB  (PEP  &  CW) 

•  Common  ColJector  Characterization 


MHW  710 


-   2 


$46.^5 
4A0      to   470KC 

UHF  POWER  AMPLIFIER  MODULE 


.  .  ,  designed  for  12.5  volt  UHF  power  amplifter  appltcations  in 
industrial  and  commercial  FM  equipment  operatmg  from  400 
to  512  MHz. 

•  Specified  12.5  Volt,  UHF  Characteristics  — 

Output  Power  -  13  Watts 

Mioimum  Gain  =  19.4  dB 
Harmonics  -  40  dB 

•  BO  £2  Input/Output  Impedance 

•  Guaranteed  Stability  and  Rug^edness 

•  Gain  Control  Pin  for  Manual  or  Automatic  Output  Level  Control 

•  Thin  Film  Hytxid  Const ructjon  Gives  Consistent  Performance 

and  Reliabihty 


Tektronix  Test  Equipment 


u 

K 

h 

R 

IW 
151 

2A61 

3S3 

3S7fc 

irnk 

3L10 

50 

5J 

&4 
10? 

1^1 
\17 

m 

HZ4CI 

603 

E61A 


Wideband   HI^IV  l^ln  Pll^g   In 
Dub]  TratB  Pluo  in 
Fait  Rlw  nc  Plug  Sn 
^^plln^  F'lu'ij  1n 

High  Gain  l^i  ffsr&ntia  I    CQflffJairat&f   Plug   In 

Te&l  l.gad  Plug  jn  for  530/54l)/'55l^  ^in  FramE% 

WldEband  Dual  Trace  plug  In" 

Sampil  Itrq  Unit  liitiv  3505^5  Rf^*timc  K  to  iCKi 

A.C  Piff(?rRiitial   Plu4  ]A 

[hial   TfatE  Sflntpll^tg  DC  to   [^^H  Plug-  jfE 

Pud]  trace  Samullfvg  DC  to  U?SMiZ  Plug  (H 

Sampling  StoMp  flug  In 

Siwetrum  ftnalyjer  1   tq  ^emi  pIu^  [kj 

JH^plfflsr   Plug   'n 

Sweep  ^lug  In 

MldetiBivd  bilah  l^^in  Pl^u^  Jn 

Mfde-tand  Wigh  Train  Pliug  In 

D-jal  Trace  Plug  En 

Htgli  Gain  flC.  [lifferentiaH  ^lug.  In 

Htdeband  DC  Differential  Plug  In 

Fait  fi1?e  Highl^in   Plug   in 

Test  PI  tig  In  For  58D/5ai  Hatn  Framiis 

Sqtiire  Wave  Generator  A  to    IMUZ 

freanrpnfler  IWi  to  mmi 

Ac  E:4u|t1i>d  f*r'i^a(npl1f  i&r 

PffN&r  Supply  For  t  Plug  In'5 

CuiT-ewvt  i^robe  flmplifief 

Tsmp-  Mairl!.  GEnHrator 

Pragram  CgniirLil   iJUlt 

Triggisr  Eauritd(Mn  unit 

Portablf  CusT  TrJ!i:e  50W7  Swpe 

Ptirt^hJs  Lyil   TraE*   IDOWiZ  5tap& 

tie  t6  4-SOHMI  Scope  Rack  Mciunt 

to  i-ymi    ScQ.pe 
to  iDHiZ  Scape  Roclt  i4i$unt 
iQrUZ  Scb|>e  Pdc^  HduHVt 


TIC 
OC 
DC 
DC 


Ld 


\     SUM 

1  5P  M 

fr3,M 

£<JO,Ufl 

ilfi.ra 

mi^m 

gO.fH] 

21^. OQ 

730.00 

151.00 

im.m 

2SQ. QO 

250,00- 

1 000,1X3 

50.  PO 

50.™ 

25.00 

4b. 00 

112.50 

3B,00i' 

66.00 

68-00 

75.00 

43.00 

63.00 

^S.OQ 

IJta.QD 

60.00 

3^3.00 

150.00 

S4,D0 

?Q^0,  DO 

^M}..  DO 

^50.00 

^.6J.O0 

■  30€.0a 

l&O.OD 

200.00 

Scopes  with  Plug-inis 

^67  Digital   RfadpuL  S^fre  with  a  6^]^  Ol^Ufl  LJrl'lt 

and  a  3S3  tin^\  trace  bC  fo  lEH^.  SB*tpJtng  Pl(irg  In 
dii-J  a  3Ti!7A  Sweep  Pluq   In. 

56 lA  UC   to   lOHHZ  5tCilie  wttn  ^   3576  IXjj.1   Trace  DC   CO 

^75MHZ  S4Bpl)iig  Plug  Tn  (ismI  a  3T77A  Sut'Ejt  Plug  In,  Sack  Hourit 

565  &C  to-  lOHHI  Dual   Btrsm  Scapp  with  ^  ZA63  Diff.   iinU  i  ^fl6l  DIM. 

Plug  In's 

5Si  OC  ±a  acil«Z  StdHe'With  A  1^2  Dual  trice  High  Cain  Plug  In 

iglr  ^ampTiFig  St0\K  \t\U\  A  bli  tirfilna  ^lij;  Jn  anct  a  4^2"  Sual  Trace 

DC  til  3.5G}iZ  •'£ai(ipl  Ing  Plug.  ]r. 

Tubes 


750 :oy 

&00.00 

SEW.  00 
650.00 

575.00 


?E^6  . 
l-i'Oqi 

j-id-dd; 

■3  X?  ^00^3 

4- IZ5A 

4-^5QlA 

4-400A 

4-lOOOA 

6-50flA 

4CX25D!ft 

4CR?StlfJ 
4t!(?0DA 
^C!O&0A 


S  .&,00 
102,00 

£6a.oo 

i50.lM 
4.5vO0 

.5a;&& 
•&a.&o 

?l.DO 
1B4.0O 
145-,0<] 

&5.O0 

113.00 

*£.00 

147.00 

107.00 


^CJtlSOIJ 

SCKlOOOA 

AC.SI50DB 

4CJ(lllfyi.KlA 

A127  ' 

4X1 SOA 

flJcnUD 

4Xl5i!li 

57S&/TI60L 

«tF6 

5aw/A 

6146 
614W 


.$116.00 

iao.oo 

350.00 
7 50, 00 

sa.oo 
41.00 
K.OO 
74.00 

5.  on 

5.00 
1?.95 

■  ^M 
6.0a. 

7?;^ 


6233 
636D 
t)0O? 

7350 
7^=34 
BO?Z 
^106 
81  £6^ 

134  SHi 
lj^60R/ft5 
&9i:^l 
a950 


1^.00 
10.60 
75,00 
ifl.SO 
€.55 
40.00 
]fl.?5 
1^.00 
10.40 
4^.00 

2.m 

7.85 

l27.7tJ 

3?«.00 

?S.75 

5D.  00 
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MICROWAVE   COMPONENTS 


COMPUTER  LC  SPECIALS 


ARRA 

Z41fi 

--■^ 


Virtftble  Atteswator  0  to  60di 
VtrUbie  Attenuatnr  18  to  7^.^  GH; 
Var fable  Attenuator  0  to  IffilMft 
Varfible  AtteAudtor  0  tf>  ISOdB 


I 


General  Microwave 

Dlr«cttaA«1  Coupler  2  to  4GH£  230dB  Type  N 

Hewlett  Packard 


75.00 

ictt.do 

100,00 


75.00 


H4&7i 
H467B 
4778 

X4e7a 
J46aft 

478A 
047M 

X2B2A 


XQ85A 

NKZ92A 
I422A 
075A 
843fiA 


B4m 

MSA 
I347A 


ao^ 


100  oNits  N«^  ThennlstDr  Hount 
iOQ  dNvs  ^sg  Th&rmistor  Hcignc 
200  oNns  Neg,  TiTermistor  Hourt 
100  ohras  Heg,  ThErmf^lqr  Mount 
100  Ohms  Nes*  Thermistor  Mount 


mm 

[USEOl 
tUSEDJ 
{USED) 
JUSED) 


IDO  ohftis  Keg  Thermistor  Mount  {USED) 

20D  ohms  Neg  Thennlstor  Mount  {USED) 

eOO  oiims  Balanced  Nag.   Thermlstcir  Mount   (USED) 

5-a&  to  ts.2  e«z  Vari&ble  Attery*lor  0  to  ^OdB 

a. 2  to  12.4  GHz  Variable  Att4?nudtDr  O^to  50dB 


8.3  to  12,4  GHz  Phase  Shifter  +/-  3&0'' 

t  to  2  GKz  Variable  Attenuator  £  to  tZOdB 

ldav«gu^<^e^  Adapter 

18  to  Z6.b  GNz  Crystal  Oetectar 

Ifl  to  26.5  GHz  Vartable  Attenuator 

ftandpdss  Fflter  8  to  12.4  &ls 


2  i^z  Notch  Filter 

RF  Detector 

VMF  Noi5«  Source 

8.2  to  12.4  mz  Haise  Source 

7. OS  to  ID  GHz  Freqiue«icy  f^tcr 

3,W  ta  5^B5  GHi  Fresiueficjr  Met#r 

5.8S  to  S.Z  GHz  FreqtieiKy  Meter 


150.00 
100,00 
100.00 
100,00 

125.00 

150.00 
150.00 
175.00 
250.00 
2&0.00 


250.00 
250.00 

&5.00 
250.00 
300,00 

75.00 


?5,00 
50.00 
100.00 
250.00 
300.00 
300.00 
300.00 


5996 


Carrfaf^  witit  ^  444A  Slott^  Line  Unttmed  Detector  Prot>e 

«nd  3096  Coijcial  Slotted  Section  2.6  l^  16  mz  175.00 

Carriage  with  &  442Q  Bnudl^nd  Pri>be  2.6  to  12.4  HMz 

and  d  IBlOa  Slotted  Section  2t».00 

UrrU^e  with  a  XBlOfi  Slott«d  5#cMcin  and  a  PAD  250A 

Detector  Hount  2.4  to  12.4  Gti£  200.00 


Merrimac 


601115  Var-fable  Attenuator 
801162  Variable  Attenuator 


100.00 

100.00 


Microlab/FXR 


N414A, 
X638S 

V6IDD 

Narda 

3095/ 
-i    13C-10/ 
-    14-10/ 
A   j4C-6/ 

4D15C*W 

1044-20 

3040-20 

3041-20 

3041-20/ 

3003-10/ 

3003-W 

3042-20 

3043-30/ 

22574 

3033 

3032 

784/ 

223?7 

720-6 

3503 


PRD 

UiQl 

XlOl 

ClOl 

205A/367 

19^9 

1S5BS1 

196C 

17DB 

SBM 

l4Qfl*C,D,E 

109JJ 

l^OKSOiEL  £NG. 


laoDo  m 


Frequincy  Meter  12400 

Freqwency  Meter  3950 

Horn  B.Z  -  12.4  GHjf 

K  to  N  Adapter  8.2  -  12.4  mn 

Coupler 


250.00 
350  *{M 

60.00 
35.00 
75.00 


22909  Dir^tioiial   Zo^Uf  7  to  12  4  GHf  lOdS  Type  N 
22I40A  Directional   Coupler  2  to  4  Qit  lOdb  Type  SUA 

22538  Directional  Cotiftler  3.SS  to  8  Biz  lOdB  Type  sm 
22876  DlrecticKial  Copier  3.85  ti>  8  QHf  6cffl  Type  SMA 

22539  Olrecticmdl  Coupler  7,4  to  12  SH^  lOdB  T^pe  S«A 
23105  Directional  Coupler  7  to  12.4  CHl  30d8  Type  Sm 
Oirectlfw*!  Caopler  4  to  S  GHz  20dS  Type  N 
0tr«ltoita1  Cdupler  240  to  500  HC  2CMf&  Type  H 
mirectioml  Couple  500  to  IDOQ  HC  20m  Type  % 

22006  Direct tOiHl  Coupler  1.7  to  4  GHz  20dB  Type  M 

22011  DfrecttQE^T  Coupler  2  to  4  £hz   IQdE  Typie  K 

22012  Oi recti onal   Coupler  2  t&  *  mi  30d6  Ty^  H 
Dfrvctioiral  Coupler  950  to  2  6Hs  20dd  Type  K 

22007  Dfrectfona!   Coupler  1,7  to  3.S  OH  30dB  Type  H 
Direct lonal  Cmipler  2  to  4  QiJ  tOflS  Type  H 
CiMJitll  Hybrid  2  to  4  GHi  3dd  Type  % 

C^xitl  Hybrid  950  to  2  ^z  3  dB  Type  N 

22380  Variable  Attenuator  !  10  90d8  2  tA  2.5  GHz  Tyfffi  SHA 

Waveguide  to  Type  H  Adapter 

Filled  Attenuator  B.2  to  14,4  ia<j  6  dB 

Mave^ufde 


250.00 

90.00 

90.00 

90,00 

9S.O0 

95.00 

125. OD 

125..'00 

12S.O0 

125.00 

75.00 

75.00 

U5.aa 

125,00 

125*00 

125.00 

125.00 

550.00 

35.00 

50.00 

25.0D 


12.4  to  IB  mz  VartabU  Attenuator  0  to  6DdB 

8.2  to  12.4  GHz  Variable  Attenuatar  0  tP  EOdB 

Variable  Attenuator  0  to  EOdB 

Slotted  Line  w1t!i  Type  N  Adapter 

8. J  to  iZA  GHz  Variable  AttenuaLor  0  to  SOdS 

7*05  to  10  GHz  Variable  Attenuator  0  to  4acFB 

a. 2  to  12.4  GHz  Variable  Attenuator  0  to  45dB 

3.95  to  5.es  mi  Variable  Attenuator  0  to  45dB 

Fr(eqijency  Meter  5.3  to  5.?  QHl 

Fixed  Atteoufltors 

Fi^xed  Attenuators 

2692  Vftriatile  Attenuator  +30  to  60dB 


300.00 
200.00 
MO.  00 
100,00 
100.00 
100.00 
100.00 
100.00 
100. DO 
25.00 
25.00 
100.00 


MEMORY        DESCRIPTiON 


27{G/2516 

2H4/9114 

2tUL2 

211413 

4027 

40eO/2107 

4050/9060 

2lllA-2/enl 

2112A-2 

2115AL-2 

6104-3/4104 

7141-2 

HCH6641L20 

9131 


lit 
2K 

Ijt 

m 

IK 
4Jt 

4K 

4K 

256 

256 

IK 

4K 

4K 

4K 

IK 


8  EPRDH 

a  U>«m  5Vott  Single  Suwaty 

4  Static 

K/m  4hQrt\ 

4  SUtIC  RW  250ns 

4  Static 

fUm  3£tin& 

1  Dynmit  vm 

1  Dynamfc 

:  RAH 

1  OiyfiiMit 

;  RAH 

X  4  Static 

:  1^ 

n  A  Static 

;  RAH 

1  Static 

RAH  55ns 

1  Static 

RAH  320ns 

1  Static 

RAH  200ns 

Z  Static 

HAM  200f»S 

1  Static 

RAM  300n^ 

CP.U.'s  ECT 


MceeooL 

MCMGfSlOAP 

MCMfceAlOf^ 

MCM68S10P 

HC&g20l' 

MCfca20l 

HC6B21P 

MC68B21P 

MCI16830L? 

HC*a40P 

nC6a45P 

HC6845L 

HC^asa 

iC6850P 
HC6a52P 
NC6852L 
»C68S4P 

HC6e60CJC5 
HC68621 

fi3a52F 

i«»52il 

8008-1 

SOSOA 

ZBOCPU 

6520 

6530 

2650 

THSIOOONL 

THS4024KC 

TMS5011NC 

MC14411 

AV 5^40070 

AV5-9ZJ0 

Alf&-9100 

AV 5-2376 

AYJ-BSno 

Tni402A 

PftH72B 

PTl4S2a 

B2S7 

8228 

8212 

MCl44tOCP 

HCI4412 

HC14408 

NC14409 

MC14B3L 

W14S9L 

MC1405L 

HCI4D5L 

»C340e/6/7/8 

HCI330P 

net 349/ 50 

HC1733i. 


HicrDprocessor 
12B  X  fl  Static 


I 


Static 

Static 


RAH 
RAH 
RAH 


450ns 
3$0ni 
250ns 


12S 

123 

PIA 

PIA 

PIA 

PTA 

Hikbug 

PTH 

tm  Dofltroller 

CRT  Con  troll  er 

ACIA 

ACIA 

SSOA 

SSOA 

ABLC 

0-600  BPS  t^MSoi 

2400  BTS  Hade* 

FB  Mitr^jproceiwJr 

FB  H^ry  Jnterfact 

fB  nmmj  Ititerfiee 

F8  Direct  Hoaory  Acce» 

Htcrapnoce5f4ir 

IficroprDcesiOr 

Sicroifrocesipr 

PIA 

Support  For  6500  Str1*s 

HicroprocessDr 

Four  Bit  MicroproceSinr 

9  X  54  Oigita!  Storage  Buffer  (FlfO) 

UART 

Bit  Rate  &nerator 

Four  Digit  Counter/ Display  Orlver:^ 

Repertory  Dialler 

Pu5h  Button  Telephony  Diallers 

Keyboard  Encoder 

TV  Game  Chip 

UAflT 

UAKT 

UAflT 

DMA  Controller 

CoriFH/nlcstfOfi  Interface 

System  Controller  I  Bui.  Driver 

8  Bit  Input/Output  Port 

2  of  B  Tone  Encoder 

Low  Speed  Hodem 

Binary  to  Phone  Pulse  Converter 

Binary  to  Phone  PuUe  Converter 

RSZ32  Driver 

R5232  Receiver 

VO  Converter  Sub$yste« 

6  Bit  D/A  Goflvei^f 

8  Eft  0/A  Converter 

lav  Level  Vfdeo  Elector 

Video  TF  AnpHffer 

IH733  Qf»  J^lifier 

Pha^e  Loc^  Loop 


(^«Hz 


j^48 


PRICE 


*  7.«? 
20.00 
6.99 
8.99 
7.99 
3.99 
1.99 
J.  99 
1.99 
3.99 
4,99 

14.99 


13.80 

3.99 

4.93 

5.99 

8.99 

9,a^ 

8.9':/ 

f.9& 

14,99 

8.99 

29,50 

33.00 

10.99 

4.99 

5.9f 

U.9^ 

22.00 

2§.Q0 

14. 9« 

16-99 
9.99 
9.99 
4.99 
8.99 

14.99 
7.9^ 

15.?/ 

10.99 
«.99 
9.99 
9.99 

11,99 

8.99 

9.99 

7.99 
19.99 

5.99 

9.99 

9.99 

9.99 

^.99 

9.99 
5.00 
5.00 
9.99 
U.99 
12.99 
12.99 
1.00 
1.00 
9.00 
7,50 
4.50 
1.50 
1.17 
2.40 
2,50 


electroi|ic§ 

(602)  242-2037 
(602)242^8916 

2111  W.  Camelback 
Phoenix,  Arizona  85015 


f^  Res€f&f  Sfi/v/ce— see  f^age  t95 
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P.O.  Box  401244-E         Garland,    TX.    75040        (214)278-3553 


SUPER  SUMMER  SPECIALS! 


-^ 


SLIDE  SWITCH  ASSORTMENT 
An    outstanding    bargain.    Includes    miniature   afid 
standard  sizes  and  mult> position  units.  Atl  new  first 
Quality,  name  brand  switches  Try  one  pack  and  youll 
reordef  mofe  SPECtAL  —  12  for  ifJO  i  Assortment) 


1/2W  RESISTOR  ASSORTMENT 

A  gooct  mix  oi  5%  and  lO^  values  m  t>otri  tuii  3 sac  and 
PC  l«ad  devices.  All  new.  first  quaJjty, 


^■«»n 


(A»t.)  200  pleices/  2-00 


XAN  SUPER  DIGITS 

.6"  JUMBO  LED 
7  SEGMENT  g^ 


RED 


6920    COMMON  ANODE 
e84Cl   COMMOISJ  CATHODE 


NOW  A  SUPER  READOUT  AT  A  SUPER  BUYl  These 
3fe  factory  rresh  prime  LED  readouts,  not  seconds  or 
rejects  as  $old  by  others.  Compare  our  price  and  send 
for  yourt  today,  biit  tiurry,  the  supply  is  limited* 
SPECIFY:  COMMON  ANODE  OR  COMMON 
CATHODE 


*2N5191 

NPN 

Vceo  =  60V 

IC  =  4A 

Hfe  ^S-100 
@  ISA 

*HSE# 


SI  Li  CON 

POWER 

TRANSISTOR 


Pd40W 


3/$1,00 
100/$25.00 


PN2222  (2N2222A> 

most  popular  npn 
c^gen.  purpose 
•■transistor- 

TO  '  90  Vceo  -  40V 

Pd  =  .5W 

Hte  =  100  -  300 

iD/si.ac   iooyS9,oo 


THE  PERFECT  TRANSFORMER 
117VAC  primary.  12VAC  secondary  @  200ma 
Great  tor  all  you  CMOS,  or  low  power  TTL 
projects,  PC  board  mount. 

99C  ea.        3/$2.50 
Size:  1.5  ■  W  K  1  25"  D  x  1.25"  H 


AYa-aSiO  PROGRAMMABLE  SOUND  GENERATOR 

The  AY3-a9io  n  &  4Q  pin  lSJ  cnip  wiih  three  oscillators,  three 
Jimfjlttudl?  conifob,  programmable  nofse  generatDr,  three 
mixers,  an  env^elope  generator,  and  thr&e  Ci'Accinvei'ters  that 
are  controlled  by  S  BIT  WORDS  No  e^d^riiEii  pols  or  caps 
rd<;iulfed  This  chtp  hooke^j  to  an  @  bit  microprpcessar  chip  or 
Busa  (8080.  Z80  6600  etc )  can  tje  software  controlled  to 
p  rod  uce  al  most  any  sound  It  w  il  I  p  I  ay  th  r&i?  n  ote  ch  orcts  make 
bang^.  whiMl^ea.  sirens,  gunshots,  explosions,  bteets,  whines, 
or  grunfs.  In  addition,  it  has  prouisiorw  lo  conrrol  tts  o^^n 
mflmdry  chipA  with  two  10  ports  Th^  chip  requires  -^SV  @ 
75m i  and  a  standard  TTL  ckHik  osctllator.  A  truly  incredtble 
circu"! 

$14.35  W^Bastc  Spec  Sheet  (4  pagesf 
60  page  manual  with  S-lOO  interface  instructions  and 
several  programming  etamples,  S3-D0  e^ttra 


OVP'i  DVEft  VOLT  AGE  PROTECTOR   6.95 

Provides  Cheap  insuTBrtC*  for  your  expensive  equipmefii. 
Trip  volta^  is  adjustable  from  3  to  30  volts.  Overvoltage 
instaniiy  tires  a  25A  SCR  and  shons  the  oiitput  to  protect 
&qurpment.  Should  be  u^ed  on  units  that  are  fused.  Di- 
recttv  cofnpatible  witti  the  PS- 12  and  PS-14.  All  dectron- 
ics  supplied.  D rifled  dfid  plated  PC  board. 


ULTRASONIC  RELAY  KIT 

Invtsltjie  Beam  W  or  its  Like  A  Photo 
Electric  Eye  COMPLETE  KIT  AH  Parts  S 
PC  Board.  Use  Op  To  2S  Ft.  Apart. 

sat.so 

optional  enlry  delay  and  Alarfn  Timeoyt 
Circuit  will  source  or  smk  up  to  200  MA 
DC, 

S3  ^5 


AUTO/VAN  CLOCK  KIT 


•  12  Hr.  Format 

•  6  Digit  '^  '  LED  Readouts 

•  Quartz  XTAL  Timebase 

•  Alanm  &  Snooze  Options 

•  Nois^e  Fittering 

•  Easy  Assembly  •12  VDC 

•  4  5/8"^  x3"  x  1  1/2" 

•  All  Parts' 


$16J5 


ZULU  II  CLOCK  KIT 
X-RATEDI 


WITH  CALENDAR 
AHD  NOr*  ClRQJf T 


X-TDA  V  ALU£  All  tt«  com^oiwnii  n  .  ja«iiy  pliied  G-10  PC  Boards 

arm  prciwid«d 
X-TRA  CAflE  IN  Of SIGM^  Bmf  Ali<wtfyt  l-ftTQe  opan  laroul 
X^ELLENCE  IN  IDEAS,  ^  yemt  o*  ilMipmfl  pfCHtoiai lof  llig rnnmmm  radio 

mar*L&t 
X-CELLENCE    IN   INSTRUCTIONS:   CM«r  ftap-l>y-ltaf»  ir^ruCliom  *ilti 

quality  tllusrratioits  and  sctitfr4tlic 
X-mA  FEATtJflES:Ti>er« rmne^Qf  tmin m  c»Oc*i hrt wtthwomm^f  fattuie  -  at 

M^Y  ptice* 

•  LfrKt  operates  on  i^Her  ^Z  VAC  oi  12  VDC. 

•  On  bO«d  OUAIVTZ  VTAL  TIMEBASE  or  iOHl  AC  Ima  freq  &m  t»  us^ 

•  AulomallceATTEflY  BACKUP' 

•  f^eadS  tiu^  24  HQUH  time  ^r  i  2i  DAY  CALENDAR, 

•  UniiiiJe  NOV  *    C IHCU IT  »ctif atM  t^n^ouit  m  nh  ■  handdnp  ffilkiwctJi  by  l\» 
dale  iQr  4  seconiifc  Or  l^*9f  cm  b«  iMrned  on  constantly. 

•  wrmt  Mi^a  motHie  fe§^k>%it*  bianlt  Mrh«  ^^nilion  »  ott 

■  SpcciA^  NOISE  $UI>PfiE££)ON  im)  bflttcfy  rvniial  cwoiitE 

•  BfigW  12    LEQfi  i-J''^j>n  r^otJf'^  miffuif  nnr!  'iwrnndi 


19.95 

LESS  CASE 

ACCESSORIES 

Cuslom  Hil^  IfnpKl 
Ue^fcfeta  Cm»^  with  fluby 
L«tL  Availabit  iR  Btij(  ot 

T»n- 

16.50 

11?  VAC  tfi  12  VAC 
TriiTsJ&nTteT 

S1-3S 
^gv  &attefy  Nc^  |nGiv««4 


I 


it-CO 


^  J 


,w 


Sound  Effects  Kit 

T  1>a  SE  -49 1  f  odnd  E  llBctm  K  H  is  a  rompieie  kiL  sii  you  ne^  to  buiHf  i 

pri>gir«Fnmiii?ie  sound  e^fl&ets  mfkc^ineexcopi  abaiterv  anrtspcahw 

Our  *nT  is  designed  10  ffrSHy"  ring  out  llT?T17fi4T7  Sound  Chip  Only 

th«  SE^I   fifOv|{$«i  yoti  whf^  ^ditianal  cifc^nfry  that  inc4udes  a 

PULSE  GENERATOfI,  MUX  OSCrLLATOR  and  COMPARATOR  lO 

TTiisli.?  mDr#  conr^pte-x  souncua  a  ^^nap  We  herp  you  in  butidihg  the  kit 

wilh  A  g1mt,  owy-lolollflw  consJiuciiiDJi  manual  ahd  we  show  ycm 

haw  to  QOi^ly  program  ihe  unil  Other  dealers  i^iii  sell  yoti  the  chip  or 

a  "kiV  oi  partt  t^l  you  are  an  ynur  own  to  do  Ihe  rnost  dJUiculT 

pa rt :   mft Jt  e  nfiAt  sou n cjs '  W it  h in  a  sho n  t  i rne  af!-er  y ou  bLM id  the  S£ -0 1 

you  can  easily  creal£i  GunithoU.  Exptoslona.  Spa ce^  Sounds,  SIhih 

Traini  and  mych  more,  We  tttink  the  Bullet  5E-01  I%lh&lne5t  deal  on 

the  marhL'i  hni  rJon't  ask  us,  —  ask  Ihc  15>0O0  happy  SE-01  ownera! 

Complala  KbI  With  Quality  Plated  PC  Board  $ir.&0 

(Le«s  haltery  5  speaker  j 

Uaeri  Gr&up  Nale^r  Inpludais  additlDna!  pro^ramtnins 

s;hart:&  plua  quarterly  updates  $5.00 

7  WATT  AUDIO  AMP  K3T 

SMALL  SINCIiLE  HYBRID  SC  AND  COMPONENTS  FIT  OH  A  T  x  3"  PO 
BO  API  D  ^  INCLUDED )  BUNS  ON  1 2  VOC .  QR  EAT  FQ  R  AN  V  PROJECT  T  HAT 
NEEDS  AN  INEXPENSIVE  AMP.  LESS  THAN  3*  THD  i^  S  WATTS, 
COMPATIBLE  WITH  RE-DI  ROUND  KIT   Sf.95 


LM3C^€ 
RCA  4043Q 
CA3086 
LMSE7 
CO404fi 
UN  3302 
2SC  1949 
MPS  A  20 
TL490 
Til  2 

TVUdS 

LM3911 

i$S 

ZN60Z1 

iL-t 

LMIVO 

LM37T 

TtP'» 


PARTS 

lCA3046|i  Xlstor  Array 

40av  6A  TfllAC  TO-ft& 

RCA  SCiaior  Array 

Tone  Diccudijr 

PLL  CMOS 

Quad  Comparator 

Htgti  Froq  NPN  TO*M 

HPn  G«ntfal  Pufpcft* 

Bar/Oraph  Driv«r  w^ftpaei 

i2V  1A  R^galpTO' 

SV  tA  Regulator 

SV  '*A  Req  T0~&4H»E  •! 

T«fiip  Trin«duc«r  w/apact 

Timsf  IC      .. 

Put  ir/ici«ca 

Opto  IsoWof  w/ap«cf. 

I\M  Aucbo  tC  «  SPAC3 

Dual  LWiaaO  w/specs 

PNPPo*wTO-2M 


t*^  MUSIC  FOR  YOUR  EARS 

BullEit'B  Eleclronlc  Music  MachiTie'"  KU  ha^  a 
sbfiigle  20  Pin  MLcTopfoCessor  Chip  wilh  ROM 
IhBl  has  been  programmed  lo  play  the  itrst  6  to 
TO  notes  of  Ihe  25  popular  tunes  listed  below 
Each  lune  cart  ea^^^ty  be  addressed  individually 
or  plnyed  ^equenciaHy  at  the  push  of  a  buttorn 
ThqScliimeseqtieHices  axe  activated  a i  any  hme 
by  sepaf  ale  switch  closures  so  *hen  used  bs  a 
(kK^rbell,  or^e  door  can  play  songs  whiEe  two 
cnhefs  will  play  differfflrit  chimes  The  uni!  has  a 
5  wati  a.udio  Amp  and  will  run  on  »tth«r  12V AC 
Of    12VDC;    Opi»onal    117VAC    Ifarislormer   - 
^y^aiidbte    Coristiuction   is  verv  Simple,  work^ 
vtith  any  B  or  16  ohm  speak&f  or  norn  spenke^ 
(Noi     Included  J     Tunes     can     be    r«f*o[eN 
pfogrammed  usma  a  single  rotary  iwitch,  int 
mdudedi  if  destred 


Compiete  Kit    $16.95 


CALL   OR   WRITE   TODAY  FOR   FREE  CATALOG 


NO  COD 

SEND  CHECK.  M  O  ,  OR 

CReOIT  CAfiD  * 

PHONE  GHDERS  ACCEPTED 

ON  VISA/MASTER  CHARGE  ONLY 

<214)  278-3553 


ADD  5% FOR  SHIPPING 
ORDERS  UNDER  SlO  ADD 
.75  HANDLING 
TEX  RES  ADD  5%  TAX 
FOREIGN  ORDERS  lEXCiPT 
CANADA  ADD  10%  tZO%  FOR 
AIRMAIL) 


TraJi^lormef    SI  .35 

Fpf  Opera*  ton 

<m  If  TV  AC 


Tun««:  Tof«ador  '  Wiitt^m  Tefl  '  HitlAluiali 
CHdrus  '  Slar  Spangled  Banner  '  H^nW^te 
Doodle  '  Ameffca.  Amenc^  *  Deu1$chfan.d  Leid 

*  WeiJding  March  "  Beethovei^  s  ^th  and  9th  * 
H^r^eetls '  La  VwnEn  Rote '  Star  WafsThem« 

*  Clemefihne  *  Augustine  *  iingle  8ell»  *  God 
Sa¥e  The  Oueen  *  Co^Qnel  Bogey  '  Msrseillaise 

*  O  SChl«  Mio  '  S?n1a  Lucia  '  The  End  '  Bly« 
d'«Ntul>e  '  BtahmsLuilatyy  '  Wes1nimist«rChrm« 
'  Slmpte  Cliime  *  Desccniding  Octave  Ctimi?. 
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'-  licENSE  sTudy  quidEs  &  tapes 


i^i^'^:' 


''^'i^ff{i^,^.:,i.- 


"■^:='r-^',S&Sii 


•  NOVICE  STUDY  GUIDE— SG7357— Here  is  a  completely  new  study 
guide  and  reference  book  for  the  potential  ham.  This  is  not  a  ques- 
tion/answer memorization  course.  Electronic  and  radio  fundamentais  are 
presented  and  explained  in  an  easy-to-understand  fashion,  preparing  the 
beginner  for  the  Novice  exam.  Includes  the  latest  FCC  amateur  regula- 
tions, as  well  as  application  forms.  Easily  the  best  path  into  the  exciting 
world  of  ham  radio!  $4.95.* 

•  GENERAL  CLASS  STUDY  GUIDE— SG7358— A  complete  theory  course 
for  the  prospective  General  or  Technician.  This  reference  explains  transis- 
tor, amplifier,  and  general  radio  theory,  while  preparing  the  Novice  for  the 
"big"  ticket.  After  getting  your  ticket,  you'll  use  this  guide  again  and  again 
as  an  electronics  reference  source.  Not  a  question/answer  guide  that 
becomes  dated  when  the  FCC  updates  the  amateur  exams.  Under  revision, 
expected  availability  is  December  1980,  $5:95* 


•  ADVANCED  CLASS  LICENSE  STUDY  GUIDE— SG1 081 -Ready  to  upgrade  your  license?  To  prevent  retaking  the  FCC  theory  exam, 
you  need  the  72  Advanced  theory  guide.  SSB,  antenna  theory,  transmitters,  and  electronics  measuring  techniques  are  covered  in 
detail  in  this  easy-to-follow  study  guide.  Special  modes  and  techn iques,  such  as  RTTY,  are  also  treated.  An  engineering  degree  is  not 
necessary  to  master  the  Advanced  theory— try  this  book  before  visiting  the  examiner*s  office!  $6.95.*  (Published  by  TAB  Books 
previous  to  recent  changes  in  FCC  exam  material.) 

•  EXTRA  CLASS  LICENSE  STUDY  GUIDE— SGI 080— Before  going  for  yoUf  1  x  2  call,  it  pays  to  be  a  master  of  the  Extra  class  elec- 
tronics theory.  This  study  guide  is  the  logical  extension  of  the  73  theory  course.  Ali  the  theory  necessary  to  pass  the  exam  is 
presented.  Antennas,  transmission  lines,  swr  are  dtscussed,  as  well  as  noise,  propagation,  and  speciatEzed  communication  tech- 
niques. This  book  is  not  a  classroom  lecture  or  memorization  guide,  but  rather  a  logical  presentation  of  the  material  that  must  be 
understood  before  attempting  the  Extra  exam.  Save  yourself  a  return  trip  to  the  FCC  and  try  the  73  method  first!  $5,95-* 
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NOVICE  THEORY  TAPES 
Startling  Learning  Breakthrough 


•  NOVICE  THEORY  TAPES— CT7300--StartHng  Learning  Breakthrough.  You^ll  be  astounded  at  how 
really  simple  the  theory  is  when  you  hear  it  explained  on  these  tapes.  Three  tapes  of  theory  and  one  of 
questions  and  answers  from  the  latest  Novice  exams  give  you  the  edge  you  need  to  breeze  through  your 
exam.  73  \s  interested  in  helping  get  more  amateurs,  so  we're  giving  you  the  complete  set  of  our  tapes  for 
the  incredibly  low  price  of  ONLY  $15.95/ 

Scientists  have  proven  that  you  learn  faster  by  listening  than  by  reading  because  you  can  play  a 
cassette  tape  over  and  over  in  your  spare  time—even  while  you're  driving!  You  get  more  and  more  info 
each  time  you  hear  it.  You  can't  progress  without  solid  fundamentals.  These  four  hour  long  tapes  give 
you  all  the  basics  you1  i  need  to  pass  the  Novice  exam  easily.  You'll  have  an  understanding  of  the  basics 
which  will  be  invaluable  to  you  for  the  rest  of  your  lifei  Can  you  afford  to  take  your  Novice  exam  without 
first  listening  to  these  tapes?  Set  of  4— $15.95.* 

These  tapes  were  made  previous  to  recer>t  changes  in  FCC  rules.  These  mioor  changes  do  not  affect  the  theory  i  nvolved,  A  new  set  of  tapes 
retlectlng  these  rule  changes  js  being  developed.  Expected  availabjlity  is  December  19S0. 


SSTV 


•  SLOW    SCAN    TELEVISION 

TA  P  E— CT7350— Pr  ize-wi  n  n  i  ng 
programs  from  the  73  SSTV 
contest.  Excellent  for  Demol 
$5.95.* 


73  CODE 
TAPES 


Any  FourTaoes  For  Si5.95! 
$4.95  Each  E* 


"COURAGEOUS 
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S  WPM— CT7305— This  is  the  beginning 
tape  for  peopfe  who  do  not  know  the  code 
at  all-  It  takes  them  through  the  26  letters^ 
1^0  numters  and  necessary  punctuation, 
compset©  with  practice  every  step  of  the 
way  using  the  newest  bttt^  teaching  tech- 
niques. It  Is  almost  miracufous!  In  one 
liojr  many  people — including  kids  of  ten 
—are  able  to  master  the  code.  The  ease  o1 
learning  gives  confidence  to  begJnners 
who  might  otherwise  drop  out. 


"THE  STICKLER" 

6+  WPM— CT7306-Th]s  Is  the  practice 
tape  for  the  Novice  and  Technician  li- 
censes. It  is  made  up, of  one  solid  hour  of 
code,  sent  at  the  official  FCC  standard  (no 
other  tape  we>e  heard  uses  these  stan- 
dards, so  many  people  flunk  the  code 
when  they  are  suddeniy— under  pressure 
— faced  with  characters  sent  at  13  wpm 
and  spaced  for  5  wpm).  This  tape  is  not 
memorizablei  unJike  the  zany  5  wpm  tape, 
since  the  code  groups  are  entirely  random 
characters  sent  in  groups  of  five. 


20+  WPM— CT7320— Code  is  what  gets 
you  when  you  go  for  the  Extra  class  li- 
cense, it  is  so  embarrassing  to  panic  out 
just  because  you  didn't  prepare  yoursel;f 
with  this  tape.  Though  this  is  only  one 
word  faster,  tfie  code  groups  am  so  diffi- 
cult that  you'll  almost  Tall  asieep  copying 
[he  FCC  stuff  by  comparison.  Users  report 
that  they  can't  believe  how  easy  20  per 
resily  is  with  this  fantastic  one  hour  tape. 
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"BACK  BREAKER" 

13+  WPM— CT7313  — Code  groups 
agaihn  at  a  brisk  13  per  so  you  will  be  at 

ease  when  you  sit  down  m  front  of  the 
steeEy-eyed  government  Inspector  and  he 
starts  sending  you  plain  language  at  only 
13  per.  You  need  this  extra  margin  to  over- 
come the  panic  whtch  is  universal  in  the 
test  situations.  When  youVe  spent  your 
money  and  t^me  lo  take  the  test,  you'll 
thank  heavens  you  had  this  back-breaking 
tape. 


OUTRAGEOUS 

25+  WPM  — CT7325— This  is  the  tape  for 
that  small  group  of  overachieving  hams 
who  wou^dn'  t  be  content  to  simply  satisfy 
the  code  requirements  of  the  Extra  Ciass 
license.  It's  the  toughest  tape  we've  got 
and  we  keep  a  permanent  file  of  hams  who 
have  mastered  it-  Let  us  know  when  you're 
up  to  speed  and  we'll  inscribe  your  name 
in73'sCWHalJof  Fame." 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  &.  separate  piece  of  paper  and  mail  to:  73  Radio  Boo1<shop  •  Peterborough  NH  03456,  Be  sure  to  In- 
clude checi<  or  detailed  credit  card  infonnation.  NoC.O.D,  orders  accepted.  *Add  $1.00  handling  charge.  Note:  Prices  subject  to  change  on  booi^s  not  pubJished  by  73 
Magazine.  Questi^ons  regarding  your  order?  Please  write  to  Customer  Service  at  the  above  address.  PJease  aliow  4-6  weeks  for  delivery. 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


S^  TEChNICAl  libRARy 


•  BEHIND  THE  DIAL— BK7307— By  Bob  Grove.  Get  more  fun  out 
of  shortwave  listening  with  this  interesting  guide  to  receivers, 
antennas,  frequencies  and  interference.  $4.95,* 

•  THE  CHALLENGE  OF  160— BK7309— IS  the  newest  book  in  the 
73  technical  UbrafV»  dedicated  to  160  nneter operating.  Si  Dunn  pro* 
vides  aJI  necessary  information  to  get  started  on  this  unique  band. 
The  ailHmportant  antenna  and  ground  systems  are  descftbed  in 
detaiL  The  Introductio**  contains  interesting  photos  of  Stew 
Perry's  (the  King  of  160)  shack,  This  reference  is  a  must  for  new 
and  experienced  "Tod  Band"  operators.  Price:  $4.95.* 

•  IC  OP  AMP  COOKBOOK— BK1028— by  Walter  G,  Jyng.  Covers 
not  only  the  basic  theory  of  the  IC  op  amp  in  great  detail,  but  also 
includes  over  250  practical  circuit  applications,  liberally  il- 
lustrated, 592  pages.  5Vi  x  SVj,  softbound,  $12.95.* 

•  THE  POWER  SUPPLY  HANDBOOK—  BK7305— Need  a  power  supply  for  a  gadget  you*re  building?  In  the  POWER  SUPPLY  HAND- 
BOOK there  are  dozens  ready  to-buiid,  plus  detailed  steps  tor  designing  your  own.  There  are  circuits  and  parts  lists  for  all  kinds  of 
supplies,  ranging  from  simple  DC  types  to  highly  stable  regulated  versions.  If  you  need  a  circuit  to  convert  a  DC  voltage  to  a  higher  or 
lower  voltage,  turn  DC  into  AC.  or  AC  to  DC— then  this  is  the  book  you  need.  With  more  than  400  pages,  you  should  be  able  to  find  Just 
the  circuit  you  need.  Without  a  doubt  one  of  the  best  power  supply  source  t>ooks  available,  compiled  by  the  editors  of  73.  $9.95.' 

•  WEATHER  SATELLITE  HANDBOOK— BK7370— Simple  equip* 
ment  and  methods  for  getting  good  pictures  from  the  weather 
satellite.  Antennas,  receivers,  monitors,  facsimile  you  can  buitd. 
tracking,  automatic  control  (you  don*t  even  have  to  be  homej,  Dr, 
Taggart  WBaDQX$4,95.* 

•  THE  NEW  RTTY  HANDBOOK— BK7347— is  a  new  edition  and 
the  only  up^lo-dale  RTTY  book  available.  The  state  of  the  art  has 
been  changing  radically  and  has  made  aM  previous  RTTY  books  ob- 
solete. It  has  the  latest  circuits,  great  for  the  newcomer  and  expert 
alike.  S5.95/ 

•  PROPAGATION    WIZARDS    HANDBOOK'-BK7302— by   J.    H. 

Nelson-  When  sunspots  riddled  the  worldwide  communicatior^s 
networks  of  the  1940'&.  John  Henry  Nelson  looked  to  the  planets 
for  an  answer.  The  result  was  a  theory  of  propagation  forecasting 
based  upon  Interplanetary  alignment  that  made  the  author  the 
most  reliable  forecaster  in  America  today.  The  book  provides  an 
enlightened  look  at  communications  past,  present,  and  future,  as 
well  as  teaching  the  art  of  propagation  forecasting.  $6.95,* 

•  SSB  . , .  THE  MISUNDERSTOOD  MODE— BK7351  —by  James  B. 
Wilson.  Single  Sideband  Transmission  .  .  .  thousands  of  us  use  It 
every  day,  yet  it  remains  one  of  the  least  understood  facets  of 
amateur  radio.  J.  B.  Wilson  presents  several  methods  of  sideband 
generation,  ampty  lltustrated  with  charts  and  schematics,  which 
will  enable  the  ambitious  reader  to  construct  his  own  sideband 
generator.  A  must  for  the  technically-serious  ham,  $5,50.* 

•  MASTER  HANDBOOK  OF  HAM  RADIO  CIRCUITS -BK1 033- 

This  is  an  encyclopedia  of  amateur  radio  circuits,  gleaned  from 
past  issues  of  73  Magazine  and  carefully  selected  according  to  ap- 
plication. You'll  find  many  you've  never  seen  before,  some  new 
twists  on  the  tried  and  true,  and  several  that  have  been  long  forgot- 
ten  but  are  well  worth  remembering.  Where  your  Interest  ranges 
from  ragchewing  to  EME,  from  CW  to  stow-scan  TV,  from  DX  to 
county  nets,  this  handbook  wilt  be  a  welcome  addition  to  your 
shack.  $8.95/ 
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•  OWNER  REPAIR  OF  RADIO  EQUIPMENT- BK7310-  Frank  Glass 
■^^  K6R0  shares  over  40  years  of  operating,  servicing,  and  design  ex- 
perience in  this  book  which  ranges  from  the  elementary  to  the  highly 
technical  written  for  the  top  engineers  in  thefteld.  It  Is  written  in  nar- 
rative style  on  the  subjects  of  electronic  sen^icing,  how  components 
work^  and  how  they  are  combined  to  provide  communication  equip- 
menL  This  book  will  help  you  understand  the  concepts  required  to 
service  your  own  station  equipment.  $7.95/ 

•  TOOLS  &  TECHNIQUES  FOR  ELECTRONfCS-BK7348-is  an 

easy^o-understand  book  written  for  the  beginning  kit  builder  as 
well  as  the  experienced  hobbyist.  It  has  numerous  pictures  and 
descriptions  of  the  safe  and  correct  ways  to  use  basic  and 
specialized  tools  tor  electronic  projects  as  well  as  specialized 
metal  working  tools  and  the  chemical  aids  which  are  used  in  repair 
shops.  S4.95* 

•  THE  CONTEST  COOKBOOK- BK7308- reveals  the  secrets  of 
the  contest  winners  (Domestic,  DX  and  specialty  contests),  com- 
plete with  photos  and  diagrams  of  equipment  used  by  the  top 
scorers.  Find  out  how  to  make  150  contacts  in  one  hour.  $5,95' 

Use  \tm  ard«r  card  in  Ihve  bacit  of  ihls  magazine!  or  rtemizd  yidur  onter  oa  a  separate  piece  of  piptr  and  mail  tO'  73  RadK>  Bookshop  •  Peterborougti  HH  D3458.  Be  sure  io  iiv 

clule  GhMk  Of  detailed  credif  card  infonnatifH^^  No  C.O.D.  oiders  3C<:epted   'Add  S1  OQ  handlir>g  chafg«.  Note:  Pric^  aub|ect  to  change  on  books  not  publlBhed  tyy  73 

Magazine  Duestiona  reqardlng  your  ofijer?  Please  write  to  Customer  Seivict  at  Ihe  abow  address.  Please  allow  4-6  weeks  lot  deiivery. 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


TEST  EQUIPMENT 


•  RF     AND     DIGITAL     TEST     EQUIPMENT     YOU     CAN 

BUILD— BK1044—Rf  burst,  function,  square  wave  generators, 
variable  length  pulse  generatofs  — 100  kHz  marker,  i-f  and  rf  sv^eep 
generators,  audio  osc,  af/rf  signal  injector,  146  MHz  synthesizer, 
digital  readouts  for  countefs.  several  counters,  prescaler, 
microwave  meter,  etc.  252  pages.  $5.95.* 

•  VOL.  I  COMPONENT  TESTERS-LB7359—  ,  ,  how  to  build 
transistor  testers  (8).  diode  testers  (3),  IC  testers  (3),  voltmeters 
and  VTVMs  (9),  ohmmeters  (8  different  kinds),  inductance  (3). 
capacity  (9),  Q  measurement,  crystal  checking  (6),  temperature  (2), 
aural  meters  for  the  blind  (3)  and  all  sorts  of  miscellaneous  data  on 
meters  , . ,  using  ihem.  making  them  more  versatile,  makmg  stan- 
dards- Invaluable  book.  $4.95.' 

•  VOL.    tl    AUDIO    FREQUENCY    TESTERS— LB7360^  .    Jam 
packed  with  all  kinds  of  audio  frequency  test  equipment,  if  you're 

Into  SSB,  RTTY,  SSTV,  etc.,  this  Ijook  Is  a  must  for  you  ...  a  good 
tK>ok  for  hi-fi  addicts  and  experimenters,  tool  $4.95.' 

•  VOL  III  RADIO  FREQUENCY  TESTERS— LB7361  — Radio  frequency  waves,  the  common  denominator  of  Amateur  Radio. 
Such  items  as  SWR,  antenna  impedance,  line  impedance,  rf  output  and  field  strength;  detailed  fnstructions  on  testing  these 
items  Includes  sections  on  signal  generators,  crystal  calibrators*  grid  dip  osci[tators«  noise  generators,  dummy  loads  and 
much  more.  $4.95/ 

•  VOL.  IV  IC  TEST  EQUIPMENT— LB7362— Become  a  troubleshootirrg  wizard!  In  this  fourth  volume  of  the  73  TEST  EQUIP* 
MENT  LIBRARY  are  42  home  construction  projects  for  building  test  equipment  to  work  with  your  ham  station  and  in  servicing 
digital  equtpment.  Plus  a  cumulative  index  for  all  four  volumes  of  the  73  TEST  EQUIPMENT  LIBRARY.  $4.95;' 

=tIie  WEll-EouippEd  hAM  shAck 

•  THE  MAGiC  OF  HAM  RADIO-BK7312-by  Jerrold  Swank, 

W8HXR  begins  with  a  brief  history  of  amateur  radio  and  of 
Jerry's  involvement  in  It.  Part  2  details  many  of  ham  radio's 
heroic  moments.  Hamdom's  close  ties  with  the  continent  of  An- 
tarctica are  the  subject  of  Part  3.  In  Part  4  the  strange  and 
humorous  sides  of  ham  life  get  their  due.  And  what  of  the 
future?  Part  5  peers  into  the  crystal  balL  $4.95.* 

•A  GUIDE  TO  HAM  RADIO- BK7321 -^ by  Larry  Kahaner 
WB2NEL.  What's  Amateur  Radio  all  about?  You  can  learn  the 
basics  of  this  fascinating  hobby  with  this  excellent  beginner's 
guide.  It  answers  the  most  frequently  asked  questions  In  an 
easy-going  manner,  and  it  shows  the  best  way  to  go  about  get- 
ting an  FCC  license.  A  Guide  to  Ham  Rad^o  is  an  ideal  introduce 
tion  to  a  hobby  enjoyed  by  people  around  the  world,  $4.95.* 

•  HOW  TO  BUILD  A  MICROCOMPUTER- AND  REALLY 
UNDERSTAND  IT-  BK7325  -  by  Sam  Creason.  The  electronics 
hobbyist  who  wants  to  build  his  own  microcomputer  system 
now  has  a  practical  ^'Mow-To"  guidebook.  This  book  is  a  com- 
bination technical  manual  and  programming  guide  that  takes 
the  hobbyist  step-by-step  through  the  design,  construction, 
testing  and  debugging  of  a  complete  microcomputer  system. 
Must  reading  for  anyone  desiring  a  true  understanding  of  smati 
computer  systems,  $9,95.* 

•  LIBRARY  SHELF  BOXES -These  sturdy  white,  corrugated,  dirt-resistant  boxes  each  hold  a  full  year  of  73,  Kilobaud  Micro- 
computing or  30  Microcorrtputing,  With  your  order,  request  self-sticking  labels  for  any  of  the  following:  73,  Kilobaud  Microcom- 
puting, SO  MIcrocofTyputing,  CQ,  QST,  Ham  Radio,  Personal  Computing,  Radio  Electronics,  Interface  Age,  and  Byte.  Order  1  — 
BX1000-for  $2.W:  order  2-7  -  BX2002  -  for  $1.50  each*;  order  8  or  more-  BX1002-  for  $1.25  each*. 
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Style  W 


•QSL  CARDS- 7:?  turns  out  a  fantastic 
series  of  QSL  cards  at  about  half  the  cost 
of  having  them  done  elsewhere  because 
they  are  run  as  a  fill-in  between  pnnling 
books  and  other  items  in  the  73  Print  Shop. 
250  Style  W-QW0250~for  $8.95*;  500 
Style  W-QW0500- for  $13.95*;  250  Style 
X-QX0250-for  $8.95';  500  Style  X- 
QX0500-for  $13.96';  250  Style  Y-QY0250 
-for  $8.95';  500  Style  Y-QY0500-^for 
$13.95/  Allow  6*12  wks.  for  delivery. 
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Style  X 


•  BACK  ISSUES— Complete  your  collec- 
tion: many  are  prime  collectables  now, 
ctassics  in  the  field!  A  full  collection  is  an 
invaluable  compendium  of  radio  and  elec- 
tronics knowledge! 

Single  back  issue— STOOOO— 

$3.00  •; 

25  our  choice— ST2500— $12.00*; 

25 your  choice— ST2501'—S26.00"; 

5  your  choice  -  ST0500  -  $8.75*; 

1 0  you  r  choice— ST1 000  —  $1 4.00/ 

•  FREE  BACK  ISSUE  CATALOGS  are  yours 
for  the  asking  . . .  specify  73  Magazine  and/or 
Kilobaud  Microcomputing  back  issue  catalog 
when  you  send  your  name  and  address  to  us 
on  a  postcard. 


Preserve  and  protect  your  collection  for  a  lifetime!  Order  these  handsome  red  binders 


M^9  In/mmMfmMmnit    with  gold  lettering.  $7.50  for  1.  3  for  $21.75,  6  for  $42.00.  (Postpaid  within  USA,  please  add 
m^^m    VB  ff  JUfflf  C9  C      ^^-^  P^^  order  outside  USA.)  Check  or  money  orders  only,  no  phone  or  C.O.D.  orders.  73 
1^    OMfW AVE  fl  9      Binders^  P,0.  Box  5120,  Phlladetphia,  PA  19141. 

'Use  tt>e  order  cam  in  the  tmck  oi  Wis  magazine  or  j{efniz€  your  orcter  on  a  separate  pi^ce  of  paper  and  mail  to:  73  Radio  Bookshop  •  Patefborough  HH  03456.  Se  sure  to  in- 
clude check  Of  detailed  credit  caid  Informaiion.  No  COO.  oidefs  accepted.  ^'Add  SI  00  mndUn^  ctiarge.  Mole  Priced  subject  to  change  on  books  not  published  by  r3 
Magazine  Que^tiofis  raqarding  your  order?  Ptease  wtie  to  Customer  Service  Al  the  a£x>ve  address-  Please  a  How  4-6  weeks  for  delivery. 

FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


'^^[fio  Antere^^ 


•  73  Di POLE  AND  LONG- WIRE  ANTENNAS— BK1 01 6— by  Edward  M.  NoM  W3FQJ,  This  is  the  first  collection  of  virtual fy  every  type  of 
wire  antenna  used  by  amateurs.  Includes  dimensions,  configurations,  and  detailed  construction  data  for  73  different  antenna  types. 
Appendices  describe  the  construction  of  noise  bridges,  line  tuners,  and  data  on  measuring  resonant  frequency,  velocity  factor,  and 

swr  S5  50  * 

•  THE  GIANT  BOOK  OF  AMATEUR  RADIO  ANTENNAS-Wlth  the 
GIANT  Booh  ot  Amateur  Radio  Anlenria$^BK1104— by  your  side, 
antennas  will  become  the  least  of  your  worfies.  Over  450  pages  of 
design  ideas,  theory  and  reference  data  make  this  book  live  up  to  its 
title.  The  7  chapters  cover  everything  from  basic  antenna  theory 
through  designs  for  DIY  accessories,  as  well  as  dozens  of  antenna 

J^QAlvr  Book  designs.  Whether  planning  to  build  or  buy,  design  or  admire,  test  or 

Amrrt-^^  enjoy  a  ham  antenna— this  is  the  book  for  you.  From  the  editors  of 

73;  published  by  Tab  Books.  Hardcover  S12.95.* 

•  73  VERTICAL,  BEAM  AND  TRIANGLE  ANTENNAS-8K1069— 

by  Edward  M,  Nolt  W3FQJ.  Descrit>es  73  different  antennas  for 
amateurs.  Each  design  is  the  result  of  the  author's  own  ex- 
periments covering  the  construction  of  noise  bridges  and  antenna 
line  tuners,  as  well  as  melhods  for  measuring  resonant  frequency, 
velocity  factor,  and  standing-wave  ratios.  160  pages,  $5,50.' 

•  VHF  ANTENNA  HANDBOOK— BK7368— The  NEW  VHF  Antenna 
Handbook  details  the  theory,  design  and  construction  of  hundreds 
of  different  VHF  and  UHF  antennas  ...  A  practical  book  written  for 
the  average  amateur  who  takes  joy  m  building,  not  full  of  complex 
formulas  for  the  design  engineer.  Packed  with  fabulous  antenna 
projects  you  can  bulla  $5-95.* 


ne>N 


•  PRACTICAL  AMTINNAS  FOR  THE  RADIO  AMATEUR- BK1015 
—  A  manual  describing  how  to  equip  a  ham  station  with  a  suitable 
antenna.  A  wide  range  of  antenna  topics,  systems,  and  acces- 
sories are  presented  giving  the  reader  some  food  for  thought  and 
practical  data  for  construction.  Designed  to  aid  the  experienced 
ham  and  novice  as  well.  Only  $9.95.* 

•  TTL  COOKBOOK -BKt 063 -by  Donald  Lancaster  Explains 
what  TTL  IS,  how  it  works,  and  how  to  use  it.  Discusses  practical 
applications,  such  as  a  digital  counter  and  display  system,  events 
counter,  electronic  stopwatch,  digital  voltmeter  and  a  digital  tach- 
ometer, $9.50, 

•  CMOS  COOKBOOK -BK1011 -by  Don  Lancaster.  Details  the 
application  of  CMOS^  the  low  power  iogic  family  suitable  for  most 
applications  presently  dominated  by  TTL.  Required  reading  for 
every  serious  digital  experimenter!  $10.50.* 

•  TVT  COOKBOOK— BKl064--by  Don  Lancaster.  Describes  the 
use  of  a  standard  television  receiver  as  a  microprocessor  CRT  ter- 
minal. Explains  and  describes  character  generation,  cursor  con- 
trol and  Interface  information  In  typical,  easy-to-understand  Lan- 
caster style.  $9.95.* 

•  RTL  COOKBOOK— BK1059— by  Donald  Lancaster.  Explains  the  how  and  why  of  RTL(Resistor'Tranststor  Logic)  and  gives  design 
information  that  can  be  put  to  practical  use.  Gives  a  multitude  of  digital  applications  ranging  from  the  basic  switch  to  the 
sophisticated  counter.  240  pages;  $6,50.* 

•  40  COMPUTER  GAMES  FROM  KILOBAUD  MICROCOMPUTING 

-BK7381  -Forty  games  in  all  in  nine  different  calegodes.  Games 
for  large  and  small  systems,  and  even  a  section  on  calculator 
games.  Many  versions  of  BASIC  used  and  a  wide  variety  of 
systems  represented.  A  musl  for  the  serious  computer gamesman. 
$7:95* 

UNDERSTANDING  AND  PROGRAMMING  MICROCOMPUTERS 

—  BK7382-A  valuable  addition  to  your  computing  library.  This 
two  part  text  includes  the  best  articles  that  have  appeared  in  73 
and  Kilobaud  Microcomputing  magazines  on  the  hardware  and 
software  aspects  of  the  new  microcomputing  hobby.  Welt  Known 
authors  and  well  structured  text  helps  the  reader  gel  involved  in 
Americas  fastest  growing  hobby,  $iO,95* 

•  HOBBY  COMPUTERS  ARE  HERE!— BK7322— If  you  want  to 
come  up  to  speed  on  how  computers  work  . , .  hardware  and  soft- 
ware . . .  this  is  an  excellent  book.  It  starts  with  the  fundamentals 
and  explains  the  circuits^  the  basics  of  programming,  along  with  a 
couple  of  TVT  construction  projects,  ASCil-Baudot.  etc.  This  book 
has  the  highest  recommendations  as  a  teaching  aid  for 
newcomers.  $4.95.* 

•  THE  NEW  HOBBY  COMPUTERS— BK7340— This  book  takes  it 
from  where  Hobby  Computers  Are  Here!  leaves  off,  with  chapters 
on  Large  Scale  Integration,  how  to  choose  a  microprocessor  chip, 
an  introduction  to  programming,  low  cost  I/O  for  a  computer,  com- 
puter arithmetic*  checKing  memory  boards,  a  Baudot  monitor^edi- 
tor  system,  an  audible  logic  probe  for  finding  those  tough  prob- 
lems, a  ham's  computer,  a  computer  QSO  machine  . . .  and  much, 
much  more!  S4.95* 

*Uae  iJiRonlef  caid  in  the  back  of  ih^  magazine  Ckr  itemize  your  order  on  a  separate  piece  of  pspet  and  mail  to:  73  Radio  Sookstiofi  •  Feterborouutt  MH  03453  Be  sure  to  m- 

cHMfft  chKk  Qt  detailed  credit  card  Information.  No  C  O.D.  or<lefS  accepted  "Add  S1  €0  harKlling  ch»rQe-  Note  Prrces  subject  tD  cjiange  on  books  not  ptibli&tied  iby  73 

Magazinte.  Quesiions  reqaTdir>Q  your  order?  Please  write  to  Customer  Servl-ce  ai  the  above  address  F^lease  allow  4-6  w^eks  for  delivery. 
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Kenwood.  Prake,  ICOM,  J\fn-Tec,  Swan.  Deti- 
iron.  Tempo  and  many  ham  accessories,  AIhj 
computeft  bjr  Apple  and  Ejudy.  Call  toll  free 
]-H«WitR^$4S6  Thc<  fimm  renter,  Inc.*  L«iirrl 
PluB— Ri.  191.  I.«itrel  MU  2mi9. 


Si,  Louis  MO 

EnpetlmienteTS  paradise!  Electronic  and 
mediJiniad  ttirnponcntii  for  comptiicr  people, 
audio  people,  hums,  robot  builders,  npcri 
mcntcni,  Opeti.  ^i*  da>s  s  week-  Gstewjiy  IJkc- 
ircinfcN  C'lirp.,  KlLVl^  Ptgjt  Bl¥il.,  HL  l^jub 
MCI  63 1  JO,  427-6 U6. 


Camden  NJ 

X-band  (&  other  frequencies)  Mtcmwitve 
Components  &  Equipment.  Laboratory  Grade 
Test  Ins^tniment!!,  Power  Supplies .  tOOO's  in 
stock  at  all  Eiimc^,  BUY  &  SEIT.  all  popular 
makes— HP,  GR,  FXR.  ESI,  Sorcnsen,  ^in^tx. 
etc.  Ijerti^iik  HesMCCh  L«JIh,  l-tU  Itfry  Avt.* 
CMJndcn  M  (MUM.  5-IM2IIO. 


Syiicuse-Ronw-Utfcfl  NY 

Fesuinng:  Yieii],  ICOM,  E>rikc^  Atlais,  Den- 
Tronn,  Ten-Tec*  S«aii.  Tempo.  KLM.  Hy- 
Gain,  Mli>sLey^  Wil&oa^  Laisen^  Midland 
Souihwtst  Tedrakii  ProdiKts.  You  won't  be 
ifiia|ipoillfCd  wuh  cquiptnciti/jervice.  Itadhi 
lA'nrid,  Cliieldi  Coniitf   Airpon-Tefviinil 


Fhila.  PA/Camden  NJ 

Wdv^guidc  J:  cchual  micfo^^^e  ocmippfKm^ 
A  cqutpmcni;^  Labafai£»rv  £iade  tesi  mstni' 
imntA,  power  vupplirs.  Buv^  sdl  &  irade  aU 
pppulaf  make?,,  HP,  OR,  FXR,  ESI,  Sciren«3i, 
^ingef,  etc  t.«clronic  Re«arch  Lah!^.,.  1413 
FcfT)  A«r.«  Canutea  NJ  06104, 54 1 -1200. 


Colunibus  OH 

All  miijur  brands  fciilurcrd  in  E he  biggest  and  b^E 
hiiiTi  ^Enrc  lor  miles  around.  Come  in  and  iwi^i 
ihc  knol-K  hettire  you  buy.  Wcship  D.P.S.  too, 
Unlvi^rsDl  Amu^fiir  KudlOi  lite.,  1280  Aldu  l>r, 
Rpynnia^hiirn  It  nlmnbusl  OH  4J06S,  8A6-4267. 


Hauston  TX 

|iJip!ffin>erHcrH  paradis>c!  Ekctronic  3nd  mt- 
chanic^il  components  for  computer  peciple. 
audio  people,  hams,  robot  builders,  tx- 
perinvenien^  Open  sin  days  a  w^c.  Gairwsv 
E^tnjfik^  INe,.  i932  CIsriLtnsi,  HcMtAon  TX 


SftD  Aaionio  TX 

Complete  2  way  vef\K«  ihop.  Cal  Doe,  W5FSP 
Sdtini  Antenna  SfJ&'aaiiiis,  Avanu,  Azdoi, 
B-ird^  Hy-ftiftf  Sundard  cummunicatwnt, 
Gnuvtf.  Henry,  CushCrxft.  HusJo,  ICOM. 
KOK.  MFJ*  Nye.  SJiurc.  Swan.  Trmpo.  Tcn-T« 
•Ml  Olhen.  AppliaiKr  A^  lUieipineHl:  Co.,  tm^. 
2JtT  Vhki  Jarkwit  Road,  Su  JUniiiii  TX 
7»213,  TI4-779J, 


DEALERS 

Your  cumpany  name  and  message 
can  contain  up  to  25  words  for  as 
iiftie  as  $f50  yearly  (prepaid),  or 
5/5  per  monih  (prepaid  quarterly}^ 
No  mention  of  mail-order  business 
or  area  code  permitted.  Directory 
text  and  payment  must  reach  us  60 
days  in  advance  of  publication.  For 
example*  advertising  for  the  (7c- 
iober  issue  must  be  in  our  hands  by 
August  1st.  Mail  to  73  Magazine, 
Peterbortmgh  NH  0345$,  ATTN: 
Nancy  Ciampa* 


by 

J,  H.  NeJson 


EASTERN    UNITED    STATES    TO: 


GMT:    00 

m      » 

at     n 

to 

12 

14 

To 

U       »       22 

ALASiCA 

l« 

14 

t« 

7 

7 

(      7 

7 

7 

Ti 

nr 

14 

» 

AftCENTlNA 

31 

^f 

14 

14 

.A  . 

14 

Jt 

2iaJ     314 

?IA      31a| 

AlI^BAUA 

71 

14 

14 

yu 

19 

71 

7B 

7B 

rs 

1    ^ 

14  A      it 

CAtUAL^OWE 

7\ 

144 

14 

14 

} 

7 

14 

31 

;•, 

rxA 

2fA 

311^ 

EN<S4.AMD 

14 

? 

7 

? 

T 

14 

T4 

14 

ji 

}j 

^1 

144 

HEAWAII 

21 

14 

14  1     r 

?B 

7B 

7 

» 

14 

14 

2t 

?^ 

INDtA 

Tfl 

14 

m 

7t 

7* 

?a 

14 

14 

14 

14 

14 

14 

JAPAN 

14A 

1i 

14 

711 

tB 

?B 

1 

J 

7 

14 

M 

14 

MEXICO 

21 

14 

14 

J 

J 

7 

7 

14 

14 

14 

31 

7\ 

PHILIfPinjES 

14A 

14 

Hft 

n 

70 

7i 

Ifl 

7ft 

14 

14 

14 

14 

I'UERTORECO 

M 

H 

14 

1 

7 

7 

[4 

14 

14 

14 

14A 

14A 

SOUTH  AFHICA 

M 

m 

70 

14 

14 

HA 

J1 

33 

21,A 

21A 

HA 

14 

U.  5.  &.  R. 

Itk. 

-f 

f 

7 

'f 

14 

14 

14 

14 

"4A 

SI 

14 

WEST  COART 

3\ 

14 

14 

t 

J 

7 

,. 

14 

14 

I4A 

?1 

31 

1  CENTRAL    UNITED 

STATES    TOr 

ALASKA 

14 

14 

M 

1 

7 

14 

14 

14 

14 

AltGENTtf4A 

21 

3^1 

\4 

14 

JA 

14 

V 

ITA 

.?t* 

;i^A 

ItA 

AMSTHAl.iA 

31 

I4A 

14 

T4 

14 

T  bk 

K 

?H 

71 

l*A 

11 

79 

CAPiALZO^E 

21 

144 

14 

14 

J 

-^ 

21 

21 

2IA 

3tA 

J"A 

EN^i-ANP 

14 

1 

? 

7   ! 

7 

■    M 

i* 

M 

U 

I4A 

14 

MAMA  J 1 

71 

?1 

^  4 

14 

7 

U 

14 

?1 

li 

31 

INDIA 

14 

14 

T4 

7B: 

™ 

7B 

7B 

ra 

14 

1>4 

M 

T4 

JATAfl 

14A 

14 

14 

14* 

Tfl 

7 

7 

14 

14 

14 

MEXICO 

14 

14 

1 

f 

1 

14 

14 

»4 

14 

14A 

tHILir^NE^ 

14A 

1«A 

14 

7t 

re 

3V 

71 

7A 

14 

14 

14 

14 

PUERTO  AICO 

^1 

14A 

14 

T4 

J 

? 

14 

1:4 

t4A 

14J^ 

Z! 

21 

SOUTH  AFRICA         ^4 

TB 

7B 

*1 

t* 

T4« 

14A 

21 

21 

21 

%^k 

14 

il.S-5.  A.                        Ti 

- 

"f 

I 

J 

lai 

14 

'i 

•>A 

■4 

'i 

•* 

WESTER^ 

J    UNITED 

ST 

5    TO: 

AT  El 

ALASKA 

14 

T4 

14 

f 

1 

7 

7 

14 

14 

14 

14 

AnCEMTlNA 

7* 

71 

T4 

7A 

J 

7 

14 

JIA 

31  a; 

11 A 

21A 

Ay^TRALIA 

JIA 

?1A 

Jl 

14A 

14 

14 

14 

14 

TH 

TB 

144 

31 

CAfUAL  ZOME 

7\ 

I4A 

14 

t 

7 

7A 

an 

31 

31 A 

51* 

31A| 

ENOLANQ 

14 

t 

7 

f 

7 

7a 

14 

14 

14 

14 

HAWAM 

3ift 

31A 

31 

14 

M 

!A 

14 

31 

31 

31 

INDIA 

14 

14 

14 

7B 

7B 

79 

7B 

H 

14 

14 

JAPAN 

71 

14A 

14 

H 

7 

7 

7 

14 

14 

14A 

MEXICO 

31 

14 

11 

J 

7 

7 

14 

14 

21 

31 

PHtLIPPINES 

21 

1% 

14A 

14 

i4& 

te 

JA 

i<1 

14 

i4A 

PUERTO  RICO 

?1 

T 

7 

7 

14 

14A 

31 

31 

14A 

14 

BOtiTtf  AFRICA 

14 

7B 

iTU 

7B: 

Jfl 

7B 

14 

14 

14A 

14A. 

MA 

l'4 

U-  %r  S,  H- 

7A 

? 

} 

1 

7* 

7Eli 

H 

t4 

14 

14 

EASTCOAfT 

Jl 

..  1  "  1 

T 

7 

7A 

14 

14A 

31 

71 

A 
B 
F 
G 

P 
SF 


Next  higher  frequency  may  also  be  useful 

Difficult  circuit  this  period 

Fair 

Good 

Poor 

Chance  of  solar  flares 


sun,      1 

1     man 

1u* 

^w  eci 

Ihu 

Irl 

s^t 

1 

G 

2 

G 

3 

G 

a 

G 

5 

G 

6 

G 

7 

G 

8 

F/SF 

9 

P/SF 

10 

F 

11 

G 

12 

G 

13 

F/SF 

14 

P/SF 

15 

F 

16 

G 

17 

G 

18 

G 

19 

G 

20 

G 

21 

G 

22 

G 

23 

Q 

24 
31 

G/G 

25 

G 

26 

F 

27 

G 

28 

G 

29 

G 

30 

73  ft^a§a27r?e  •  August,  1960     193 


LisT  oF  AdvERiisERs 


To  receive  full  information  from  our  advertisers 
please  complete  the  following  postage^paid  card. 


349  AEA/Advancfld  Elect  Aoplica. . . .  90 

350  AEA^Advanced  E3«ct.  Apphc^  . .  .92 
47S  AEA^Advanced  El^ct  Applica. ...  31 
3  AED  El«ctf onics. , 73 

6  AMC  Engineering.  ,,.*. 94 

9  AF^  Technical  PfoduttS  Corp. . . , .  SO 
314  Alliance  Mfg.  Co. +  ^.  ..*...«»»...  15 
5  Amat  e  u  r  Wboleeal  e  Elec! , . .  1 7, 1 7B 

7  American  Crystal  Supply, 168 

334  Amidofi  Associates . .  167 

301  AppIL  i  Equip  Cc.,  liK .168 

0  Aptron  Latx>rBlories,    ,  , .    *  92 

Associated  Rati rc......« 162 

10  Avanii  l^esearch  &  Dev«lo|^, .....  92 

11  Barker-Wtlliamsoci  .  136 

12  Bultet  Electronics  .  1^ 

SB  CI  iitterfr^  Modutir  Gonso^^ 9S 

4B3  CoUifi^Bdckwdii..,,.^....  31 

32  Corfimefce  Tours  fntnl..  Inc. 136 

14  Comm,  Center.  HE. 63^  137 

15  Contm.  Specialists B,% 

340  Computer  Systems.     , . ^.,,,,^,168 

16  Crown  Micro  Prod,  „,,,,,.....  1^ 

330  Debco  Electronic*.,.*-.... ,* 62 

346  Data  Service, ..,.....; 1 51 

17  OieieciNc  Comm. ,..,,. .,. 94 

*  Digital  Resaarch  PartB. ... . .  172 

80  M^crQcompgtir>g ......  1 13 

23  Resher  Corp. . 59 

323  Foj<-TanQO  Corp, 13B 

302  G&B  Radio  Elect.  Co. 168 

24  G^ftmi  InslrumefH  Co  .  ,  i€8 

25  Germ^ntow n  Amst.  Suppljr.  „ , , ,  43 
28  Go(tt3out  Brctrori^cs.  ..     iflO 


352  Grove  Enterprises  .92 

304  HR,  lnc„„ 168 

345  Hal  Comm. .  . . , .  19 

3 1  Hal  Tronlx.  ,.,,*., 1&.  79 

32  Ham  Radio  Center. *  * ...  51 

353  Ham  Radio  Center, . .  .62 

33  Hamlronlcs.  NY 173 

476  Ham  Ironies,  NY.  ,^  *.^  ,> 31 

303  Heath  Co .   ..,, .3 

482  Heath  Co. 30 

3^  Hen  ry  Radio.  * ,  „^  .^.,^ ..,,,,,,.  CI  I 

305  Hustler,  Inc...  68 
'  ICOM 7.29 

35  info^Tech,  tnCL...  ..  69 
337  tftalant  Software. 114 

36  international  CrystaiMrg  58 
339  J-T  Elecironics  SupplY.  lr»g,  —  168 

3&  Jameco  Electionic^ 181 

39  Jan  Crystals.. „, 94 

4e  KUri  Electronics. ...... .    .         .34 

477  KIM   Electronics. 163 

'  KB  Microcompoting. 1 13 

LaRue  Electronics. , . . . , 163 

43  Lunar  Electronics. 151 

47  MFJ  Enterprises 6@, 33,  t3, 9B 

48  UHl  Electronics 184  167 

53  MOM'S .,.,.,,,.. 104,  1Q5 

44  Macrctrtmlcs^  »,,,,.,„... 73 

46  Maggtore  EJectronic  Lml>. 163 

49  *4icro  Control  Specialties.      ...  72 
313  Micro  Management  Systems 97 

50  M  icrocf a!  r  Corp. ........  96 

51  M  icrolog  Corp,  ...„,.  .21 

52  Mid  Com  E)ectrofilc£,  lr>c  50 
3tfi  Mational  ComrnGfoirp  Co.       .   .90 


***»-■  ■ 


Ptf» 

../99 
,79 
90 
,.,*  151 
.27 

....  aH 

. , , 162 
...  183 
169 


54  OK  Machirte  &  Toot. . . 

55  OplOftiflCtrofilcs,  Inc.. 
57    P.C.  Electronics. ..... 

34a  Pagel  Eiectfonlcs 

Palomar  Engineers. . . 

Partridge  Electronics. 

4S0  The  Peripheral  People. 

30        rOiy  r^aKS,;  +  ..  .  .  p  ,,  ..i  *  .,. 

60  Quest  Electronics. . , . 
347  RCA  Service  Co 73 

63  Rf  PoiAffif  Labs,  Inc. 78 

61  Radio  Amateur  CaM  t>ook.  tnc .SB 

479  Radio  Society  of  Grnat  Britain. .  163 

Radio  World 96 

62  Ramsey  Electronics. 1 76,  1 79 

65  S-F  Amateur  Radk»  S^vices 69 

64  Semico^iductors  Surplus. . .  174, 175 

333  Sentry  MIg.  Co —....136 

*      73  Magazine 

33, 1 19  J30. 151. 189-192 

66  Signalcraflers,  Inc .50 

317  Space  Elect ronics,,.. ..  168 

67  Spectronics,  Inc. 177 

68  Spectrum  Comm ,,,84.65 

4B1   Spectnjm  Comm. 30 


¥    ■*     *     M     b    A     •* 


"  Super  Sea  rarest  '80. 
59  Su  r pi  u  s  E I  ect  ron  ics. 
70    Swan  Electronics. . . 

73    TET,  USA 

324  THE  Electronics..., 
72  Tele-Tow'r  Mfg.  Go, . 
*      Ten-TeCp  Inc ... 

75  Thomas  Comm t1 

76  Trac  ElectfOii*cs>. 27 

335  TivEjt  Tower. .,...,. 13 

77  Tufts  Radio  E)ectroniiiC&. . . ,  I3&14d 


,..114 
...171 

44,45 

.12 

.,.94 

..,,11 


fiS^No.  Pb0* 

351  UnvYefsal  Comm, .  151 

31 1  Vaiiguard  Labs 168 

86    Virveyard  Amaleur  Radio 170 

79  Wacom  Prod.  ..,,,„.,, 167 

80  Western  Electronics  ....  167 
Wlison  Systems,  Inc. . . 130. 121 

82  Xltex  Corp, 59, 151 

83  Yaesu  Elect..  Corp * .  Clll,  35. 95 

336  Z  Associates 151 


contact 


111  9  Q  3  Z I  n  6  Peterborough,  ri,h.  03458 


Books.  ETC. 


C«ta^og  t 
BK1016 

STOOOO 
ST2500 
STD500 
ST1000 

ST25CH 

BK7307 
BK730g 
CT7305 
CT7306 
CT7313 
CT7320 
CT7325 
CT7394 
BK7308 
eK738l 
BK7304 

BK7322 
BK73^ 

aK1028 
&K7312 


Pric# 

73  CMPQLE  «  LONG  WIRE  ANTENNAS 

73  BACK  lSSU£..^_-„. .......*«. »*«..S  3.00 

73  BACK  ISSUES— 25  OUR CHOiCE,f  12,00 
73  BACK  ISSUES— 5  YOyR  CHOlCE-S  8.75 
73  BACK  ISSUES— 10  YOUR  CHOICE 

^li  nw  ■*#>■<**  MM  iifciJiiifca  J*  t  Ilia*!  laaiiiLJiii  ri"»pfi  p^t»^p^^i!Hfc*»%«-p»"  'W  l^-l/U 

73  BACK  ISSUES-25  YOUR  CHOICE 


■  ■*#-ri-fr4*t^i-l-friill4i-«  lifc*riiT 


r  i  i  fc*i  i  hi  i  I  la  I  ■■  fl  ■  ■  W  Fl-I  I 


.,S35.00 
BEHIND  THE  DIAU.«*„«««™»^....™,J  4,95 

CHALLENGE  OF  160..... „.„,...,..,S  4.95 

CODE  TAPE— 5  WPM ...«...$  4.95 

CODE  TAPE— 6  +  WPM.. $  4.95 

CODE  TAPE— 13+  WPM.,..„.„. — .„.,S  4.&5 


CODETAPE-'20+  WPM_ S  4.95 

CODE  TAPE— 25+  WPM .J$  4.95 

CXJOE  TAPESfANV  FOUR  ABOVq..f  15,95 

THE  CONTEST  COOKBOOK , t  3l»5 

4^  COMPUTER  GAMES,.„_ ..„_....!  7.» 

GiANT  BOOK  OF  AMATEUR  RADIO 

ANTENNAS -$12.95 

HOSBY  COMPUTERS  ARE  HEffE.....  J  4.9(5 
HOW  TO  BUILD  A  MlCfKKX)MPUiTER  & 
REALLY  UNDERSTAND  IT.— ^..-.-^.S  9.95 
IC  OP  AMP  COOKaOOK.*««««-.,,™«™ll2,95 
MAGICOFHAM  RADIO..„ .$  4.95 


To  order,  complete  the  following  postage-paid  card,  or  itemize  your  order  including 
detailed  credit  card  information  or  check  and  mall  to: 
73  Magazine/Mail  Order  Dept. /Peterborough  NH  03458, 


Catalog  i 
BKIOSS 

BK7340 
CT7300 
BK73tO 

SK7305 
BK1015 

BK7302 

QWQ250 

QW05O0 

QX025G 

QXO&OO 

OY0250 

QY0500 

BK1044 

BK7347 

BK1059 

BXTQOQ 

BXtOOl 

BX1Q05 

BK7361 

CT7350 

SG1081 


llMn  Price 

MASTER  HANDBOOK  OF  HAM  RADIO  CER- 

THE  NEW  NOBBY  COMPUTERS _J  4J95 

NOVICE  THEORY  TAPES,.*-.* .t  15,95 

OWNER  REPAIR  OF  RAOIO  EQUIPMENT 

f7  95 

POWER  SUPPLY  HANDBOOIC ...S  7.95 

PRACTtCAi  ANTENNAS  FOR  THE  RAOIO 

AMATEUR.. $  9.95 

PROPAGATION  WIZARD'S  HANDBOOK 

mmqilFqilMIII-4-4i't-dilii  +  ii  i  l-i  -i  fr-l-4-a->  +  "  PPP^"IP^q«l^'qil'fi|>P%lll-4lW         VJ-<?^ 

QSL  CARDS-STYLE  W-250.,.,...„..l  8.95 
QSL  CARDS-STYLE  W-500....»......i13.95 

QSL  CARDS-STYLE  X— £50 .....S  8.95 

QSL  CARDS— STYLE  X— 500,.,. ,...$13.95 

QSL  CARDS-STYLE  Y^2S0 ...^^A  895 

QSL  CARDS— STYLE  Y— 50a.., .$13.95 

HF  A  DIGITAL  TEST  EQUlPMENT..^.^$  5.95 

RTTY  HANDBOOK- .^^ ..» ,M  5.95 

RTL  COOKBOOK ..,,.1  6.50 

SHELF  BOX— l...-™^ ___.__. %  2J0Q 

SHELF  SOXES-2-7™,^,.^ „. II .50  each 

SHELF  BOXES-8  ANO  UP....^ — $1 .25  each 
SSSTHE  MISUNDERSTOOD  MODE..!  5.50 

SSTV  TAPE... ^ .$  5,35 

STUDY GUIDE-ADV, CLASS S  695 


Catalog  fl  Itam  Price 

SGioeO      STUDY  GUIDE— EXTRA  CLASS S  5-95 

SG735e  STUDY  GUJDE— GENERAL  CLASSES  5,95 
SQ7357  STUDY  GUIDE -NOVICE  CLASS  __$  4J95 
LB7359       TEST  EQUIP  LIB  VI ^COMPONENT 

TESTERS .....^. ...-. S  4.95 

L87360       TEST  EQUIP  UB  Vl- AUDIO  TESTERS 

^ .^^.^^^^.^.^„. ^..... . .  .,..T,  ...,.„..^.„„.  ,S  4.95 

L87361  TEST  EQUIP  LIB  V3-RADI0  EQUIP..!  4.96 
LB73e2       TEST  EQUIP  LJB  V4— IC  TEST  EQ„„  .$  4.95 

9K734&       TOOLS  &  TECHNIQUES.... .» .,$  4  95 

BK1063      TTL  COOKBOOK .........$  9.50 

BK1064      TVT  COOKBOOK „.....$  995 

BK73a2      UNDERSTANDING  &  PROGRAMMING 

MICROCOMPUTERS. $10.95 

aKlOB9      VERTICAL  BEAM  &  TRIANQLE  ANTNS 

„ $  5.50 

BK736§  VHF  ANTENNA  HANDBOOK. „....„..,$  5,95 
BK7370       WEATHER  SATELUTE  HANDBOOK*  4.95 


104     73  Magazine  •  August,  1980 


DOUBLE  YOUR  PLEASURE 


Versatility  Plus  . . . 

Work  Both  2  and  %  Meters 
With  Yaesu's  New  FT-720R 


The  FT-72QR  series  is  a  compact  VHF/UHF  mobile  transceiver  that  harnesses  the  incredible  power 
of  the  microprocessor  to  bring  you  top-operating  flexibility.  Start  with  the  FT-720R  Control  Head,  then 
add  either  the  10  watt  FT*720RU  440  MHz  or  25  watt  FT-720RVH  2  meter  RF  Deck,  You  can  clamp 
the  Control  and  RF  Deck  together  or  use  an  optional  remote  cable  to  hide  the  RF  Deck, 

The  best  news  is  still  to  come!  By  using  the  optional  S-72  Switching  Box  and  two  remote  cables,  you 
can  use  a  single  Control  Head  for  operation  with  both  the  440  MHz  and  2  meter  decks,  giving  you  a 
high-performance  two  band  FM  station  for  your  car  or  home.  Compare  the  features  below,  then  ask 
your  dealer  for  a  demonstration  of  the  fabulous  FT-720R  series.  .  .  another  winner  from  the 
perfomiance  leader .  • ,  Yaesu. 


Four  simplex/repeater  memory  channels, 
plus  receive-only  memory  channel 
Scanning  controls  on  microphone  with 
search  for  busy  or  clear  channel. 
Optional  32  tone  CTCSS  module  for 
accessing  private  repeaters. 
Colorful,  easy-to-read  LED  power 
output/S  meter 
Built-in  1800  Hz  tone  generator. 


Priority  channel  with  search-back  feature. 

Pause  feature  that  holds,  then  restarts  scan, 

on  busy  or  clear  channels. 

Digital  display  of  last  four  digits  of  operating 

frequency* 

Single  Control  Head  may  be  used  for  operation 

on  both  440  MHz  and  2  meters  via  optional 

switching  box  and  remote  cables. 

Extremely  compact  size,  light  weight. 


FT-720RVH 

Specifications 

FT-720RU 

144.00-147.99  MHz 

Frequency  Coverage 

440.00-449.975  MHz 

10kHz 

Synthesizer  Steps 

25  kHz 

25  watts 

Power  Output 

1 0  watts 

.32uVfor20dB 

Sensitivity 

0.5  uV  for  20  dB 

quieting 

quieting 

±6  kHz  {— 6dB) 

Selectivity 

±12kHz(— 6dB) 

±12  kHz  (—60  dB) 

±24kHz(— 60dB) 

Prce  And  Speoftcat«7r%  Sufiiea  fo 
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YAESU  ELECTRONICS  CORP.,  6851  Wafthail  Way.  Paramount,  CA  90723  •  (213)  63^4007 
YAESU  ELECTRONICS  Eastern  Service  Ctr., 981 2  Princeton-GJendate  Rd., Cincinnati. OH  45246 
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Kenwood's  remarkable  TR-7800  2-meter 
FM  mobile  transceiver  provides  all  the 
features  you  could  desire  for  maximum 
operating  enjoyment.  Frequency  selection 
is  easier  than  ever,  and  the  rig  incorporates 
new  memory  developments  for  repeater 
shift,  priority,  and  scan,  and  includes  a 


built-in  autopatch  Touch-Tone®  encoder. 
Ask  your  Authorized  Kenwood  Dealer 
about  the  exciting  TR-7800. 

NOTE:  Price,  specifications  subject  to  change 
without  notice  and  obligation. 

#KEIM\A/aaD 

^wT       . ..pace fetter  m  amalfur  radio 

TRIO-KENWOOD  COMMUNICATIONS  INC. 

1111  WEST  WALNUT  /  COMPTON,  CA  90220 


